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over, under, within or adjacent to railroad property owned or controlled by the 
Massachusetts Bay Transportation Authority.  They are intended to provide general 
guidelines and safeguards.  Attachment “A” of Construction Guidelines and Procedures 
contains a summary of MBTA Railroad Operations Specifications which may be required. 
It is the responsibility of the Contractor to obtain all the necessary specifications for each 
project. 
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SECTION 1.  SCOPE 

1.01 These specifications provide general safeguards to railroad property owned or 
controlled by the Massachusetts Bay Transportation Authority and to railroad 
operations upon that property during the performance of construction and/or related 
activities on, over, under, within or adjacent to the railroad property.  They are 
intended as guidelines and do not represent all legal requirements which are or 
may be associated with construction and/or related activities.  The MBTA reserves 
the right to require additional information and clarification and to make unilateral 
changes to these specifications at any time, at its sole discretion. 

 
SECTION 2.  DEFINITIONS
 
MBTA 
 Massachusetts Bay Transportation Authority 
 
TRA 
 Transit Realty Associates, LLC, Designated Representative of MBTA 

Real Estate  
 
RAILROAD COMPANY 
 The particular reference for the purpose of these specifications is the 

railroad company which maintains and/or operates or has trackage 
rights on the subject MBTA Railroad Property, including, but not 
limited to: 

 
-Massachusetts Bay Transportation Authority ("MBTA") 
-Providence and Worcester Railroad ("P&W") 
-National Railroad Passenger Corporation ("Amtrak") 
-CSX Transportation ("CSX") 
-The Boston and Maine Corporation, The Springfield Terminal 
Railway Company, its affiliates, successors and assigns ("B&M") 
-Bay Colony Railroad Corporation ("Bay Colony") 

 
MBTA RAILROAD PROPERTY 
 All railroad rights of way and adjacent owned and/or controlled by the 

MBTA. 
 
OWNER 
 The individual, utility, government, or corporation having title to the 

structure to be constructed upon, over or adjacent to railroad property 
owned or controlled by the MBTA. 

 
 

1  



UTILITY 
 Public or private communication, water, sewer, electric, gas and 

petroleum companies or other entity governed by the Massachusetts 
Department of Public Utilities. 

 
GOVERNMENT 

 Federal, State, Town, City, County and other forms of government. 
 
CORPORATION 
 Any firm duly incorporated under laws of a state government. 
 
INDIVIDUAL 

 Any party not defined by "Owner, Utility, Government or Corporation". 
 
CONTRACTOR 
 The individual, partnership, firm, corporation or any combination 

thereof, or joint venture, contracting with a Utility.  Government, Firm, 
Company, Corporation or Individual for work to be done on, over, 
under, within or adjacent to MBTA Railroad Property. 

 
OWNER OR ITS CONTRACTOR 
 As used in these specifications, does not affect the responsibilities of 

either party for work conducted on, over, under, within or adjacent to 
MBTA Railroad Property. 

 
SECTION 3.  SUBMITTALS 
 
3.01 INITIAL CONTACT 
 

A. The MBTA owns the majority of the railroad lines in eastern Massachusetts.  
Many of these railroad lines are operated for passenger service, using a 
Railroad Company as an operating and maintaining contractor.  Some of the 
railroad lines are used for freight-only service, operated and maintained by 
other Railroad Company(s).  In most instances, both passenger and freight 
service are operated over the same railroad lines. 

 
B. All of the MBTA railroad lines are maintained by a designated Railroad 

Company(s), excepting rapid transit and light rail lines.  The maintaining 
Railroad Company(s) has rights and responsibilities, in addition to the 
MBTA's property owner's rights. 

 
C. To obtain further information concerning License Agreements, Easements, 

Licenses for Entry, and performance of construction related activities which 
affect MBTA Railroad Property, a written request may be forwarded to: 

 
License Administrator 
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Transit Realty Associates, LLC 
20 Winthrop Square 
Boston, MA 02110 

 
  or you may access the website at www.transitrealty.com. 
 

The License Administrator is also the contact person for information 
concerning rapid transit and light rail lines. 

 
SECTION 4.  PLANS AND SPECIFICATIONS
 
4.01 SCOPE:  It is the intent of the MBTA to eliminate or minimize any risk involved with 

construction or related activities on, over, under, within or adjacent to MBTA 
Railroad Property.  Therefore, MBTA approval and frequently one or more Railroad 
Company(s) approval of construction plans and specifications for all phases of a 
proposed project affecting MBTA Railroad Property is required. 

 
4.02 GENERAL: The applicant must provide six (6) sets of plans and specifications to 

the License Administrator.  These plans and specifications must meet the approval 
of the Railroad Company(s) and the MBTA prior to the start of construction.  These 
plans are to be prepared in sizes as small as possible and are to be folded to an 8-
1/2 inch by 11 inch size (folded dimensions) with a 1-1/2 inch margin on the left 
side and a 1 inch margin on the top. 

 
A. After folding, the title block and other identification of the plans shall be 

visible at the lower right corner, without the necessity of unfolding.  Each 
plan shall bear an individually identifying number and an original date, 
together with subsequent revision dates, clearly identified on the plan. 

 
B. All plans are to be individually folded or rolled and where more than one plan 

is involved, they shall be assembled into complete sets before submission to 
the MBTA. 

 
4.03 PLANS:  The plans are to show all the work which may affect MBTA Railroad 

Property, and contain a location map and plan view of the project, with appropriate 
cross sections and sufficient details.  The proposed construction or related activities 
must be (orated with respect to top of rail (vertical) and center line of track 
(horizontal).  The plan must also include railroad stationing, property lines and 
subsurface soil conditions.  The subsurface information is to be in the form of 
boring logs with the borings located on the plan view.  The plans must be stamped 
by a Professional Engineer registered in the state of Massachusetts.  (The 
purchase of railroad valuation plans may be arranged by contacting MBTA 
Engineering offices at 222-6179). 

 
4.04 SPECIFICATIONS:  The specifications summarized on Attachment "A" attached 

hereto are the Standard Specifications of the MBTA Railroad Operations 
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Department and apply to all types of construction work affecting MBTA Railroad 
Property. 

 
A. In addition to “Maintenance and Protection of Railroad Traffic" and 

"Insurance Specifications" which are required for all work on, over, under, 
within or adjacent to MBTA Railroad Property, certain other Specifications 
contained in Attachment "A" shall be incorporated into 
construction/engineering submittals when deemed necessary by the MBTA 
and/or Railroad Company(s).  (The purchase of additional specifications may 
be arranged by contacting MBTA offices at 222-3448 or visiting TRA website 
at www.transitrealty.com). 

 
SECTION 5.  SUBMISSION REVIEW
 
5.01 An initial submission of six (6) sets of plans and specifications for MBTA review 

must be forwarded to the License Administrator, along with a completed MBTA 
Application for Entry (Attachment "E").  The submission will be circulated for review 
and comment to MBTA departments which may be impacted by the proposed 
project.  If approved by the MBTA, the Railroad Company(s) will review. 

 
5.02 The applicant is advised that the MBTA's initial review process requires a minimum 
     forty-five (45) day period, prior to the Railroad Company(s) involvement, and 

additional processing time may be required for specific documents (See Section 9). 
 
SECTION 6.  INSPECTIONS/PAYMENTS
 
6.01 The MBTA may inspect all projects affecting MBTA Railroad Property at least twice, 

at the applicant's sole expense.  The actual number of MBTA inspections will 
depend on the size and complexity of the project. 

 
6.02 The MBTA may utilize Railroad Company inspectors and flagmen for daily 

inspection and protection of rail traffic during the term of the construction period or 
related activities.  The Owner or Contractor will be responsible for advance 
payment of all associated fees. 

 
6.03 Advance payments to the MBTA for construction/engineering review of plans and 

specifications by MBTA staff must be submitted when initial contact is made with 
the License Administrator.  Payments shall be in the form of check or money order, 
made payable to the Massachusetts Bay Transportation Authority. 

 
6.04 Advance payments covering the services for Railroad Company(s) 

construction/engineering review of plans and specifications, or services of an 
inspector or flagman, will be paid directly to the Railroad Company(s).  The MBTA 
will advise when such services are required, and the Railroad Company(s) will 
advise of the amount of the required advance payment. 
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SECTION 7.  EXAMINATION OF PLANS OR PROPERTY
 
7.01 The Contractor/Applicant shall have no claim for any differences between MBTA 

valuation plans and the actual conditions encountered in the field. 
 
SECTION 8.  INSURANCE AND INDEMNIFICATION
 
8.0I  Prior to entry upon MBTA Railroad Property, insurance will be provided to and 

approved by the MBTA and affected Railroad Company(s), as outlined in  
“Insurance Specifications." 

 
8.02 Additionally, all MBTA Licenses and Letters of Authorization contain a clause for 

Indemnifying MBTA and the Railroad Company(s) from and against any and all 
liabilities, losses, damages, costs, expenses, causes of action, suits, claims,  
demands and/or judgments of any nature whatsoever that may be imposed upon or 
incurred by or asserted against the MBTA or the Railroad Company(s). 

 
SECTION 9.  LEGAL DOCUMENTS FOR TEMPORARY AND PERMANENT
                      INSTALLATIONS
 
9.01 The nature of entry upon or installation within MBTA Railroad Property will 

determine the authorizing document to be issued.  Listed below are brief 
descriptions of MBTA documents: 

 
A. License for Entry:  Authorizes short-term entry for purposes of survey, 

Inspection, test borings, access, etc.  One time administrative/ 
engineering/legal review and access fees. 

 
B. License Agreement:  Authorizes installations, subject to termination clause, 

if Applicant chooses not to pursue an Easement.  One time 
administrative/engineering/legal review fee as well as annual rental fee. 

 
C. Easement:  Authorizes permanent installations in form suitable for recording 

at Registry Deeds.  All easements are non-exclusive and subject to 
relocation at the Owner's expense, for Mass transportation purposes: 
 
1.  Easements must receive MBTA Board of Directors approval, which 

involves considerable time.  Once approved by the Board of Directors 
and upon payment in full to the MBTA, a License for Construction is 
issued.  Upon final inspection and acceptance of the installation by 
the MBTA the Easement document is issued. 

 
2.  Permanent Subsurface Easement widths are limited to a maximum 

three-foot distance on either side of the occupation. 
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3. a) A one-time administrative/engineering/legal review fee, in 
addition to value of easement, as established by independent 
appraisal conducted at the Applicant’s expense. 

 
b) If easement size is minimal, as determined by the MBTA, a 

fixed fee, encompassing administrative/engineering/legal 
review fee. 

 
D. Letter of Authorization:  Authorizes installations and construction activities 

in association with Master License Agreements.  One-time 
administrative/engineering/legal review as well as access and/or annual 
fees. 
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ATTACHMENT "A” 
 

SUMMARY OF MBTA RAILROAD OPERATIONS SPECIFICATIONS
 
I. GUIDELINES AND PROCEDURES FOR CONSTRUCTION ON MBTA 

RAILROAD PROPERTY
 

This general specification outlines the immediate design requirements and 
methodology for progressing construction activities on MBTA Railroad 
Property. 

 
II. MAINTENANCE AND PROTECTION OF RAILROAD TRAFFIC
 

This specification will be included in ALL work requirements on MBTA 
Railroad Property, and covers rules, requirements, and protective services 
or any construction-related activity on MBTA Railroad Property. 
Supplemental specifications are listed below. 

 
III. INSURANCE SPECIFICATIONS
 

This specification details required insurance coverages and limits of the 
MBTA and Railroad Company(s). 

 
IV. PIPELINE OCCUPANCY SPECIFICATIONS
 

This specification details requirements for all pipeline borings/jackings and 
open cuts on or adjacent to MBTA Railroad Property, as well as 
requirements for plan submittals. 

 
V. SPECIFICATIONS FOR WIRE CONDUIT AND CABLE OCCUPATIONS
 

This specification details requirements for clearances and installations of 
parallel and overhead crossings on MBTA Railroad Property, as well as 
requirements for plan submittals. 
 

VI. BRIDGE ERECTION DEMOLITION AND HOISTING OPERATIONS
 

This specification details plan preparation for demolition and/or hoisting and 
erection of structures on and over MBTA Railroad Property. 

 
VII. TEMPORARY SHEETING AND SHORING
 

This specification details requirements for plan preparation and calculations 
necessary for sheeting and shoring for construction on or adjacent to MBTA 
Railroad Property. 

VIII. BLASTING SPECIFICATIONS
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This specification outlines submittals, details and requirements for blasting 
on or adjacent to MBTA Railroad Property. 

 
IX. TEMPORARY PROTECTION SHIELDS FOR DEMOLITION AND 

CONSTRUCTION
 

This specification outlines criteria for plan preparation related to protection of 
MBTA Railroad Property when work takes place on overhead structures. 

 
X. INDUSTRIAL SIDE TRACK SPECIFICATIONS
 

This specification outlines minimal requirements for materials and installation 
submission for private railroad side tracks up to MBTA property line and/or 
clearance point.  Other provisions, site-specific, may be required, including 
signal protection maintenance and protection of railroad traffic. 

 
XI. RIGHT OF WAY FENCING SPECIFICATIONS
 

This specification details the requirements for the materials, construction and 
installation of standard right of way fence. 

 
XII. TEST BORING SPECIFICATIONS
 

This specification outlines procedures and requirements for the performance 
of test borings on MBTA Railroad Property. 
 

XIII.  FIBER OPTIC CABLE SPECIFICATIONS
 

This specification details requirements for design and installation of fiber 
optic cables on MBTA Railroad Property; and is modified by site-specific 
requirements, including the construction methodology, location and type of 
fiber optic cables and protection conduits. 
 

XIV. RAILROAD OPERATIONS BOOK OF STANDARD PLANS, TRACK AND 
ROADWAY, MW-I SPECIFICATIONS FOR CONSTRUCTION AND 
MAINTENANCE OF TRACK 

 
Certain construction activities may require obtaining this comprehensive 
package if rail construction details and requirements are related to the track 
operation. 

 
 
XV.  COMMUTER  RAIL DESIGN STANDARDS 
 

ATTACHMENT "B" 
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MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 

APPLICATION FOR ENTRY UPON MBTA RAILROAD PROPERTY 
$500.00 Administrative Fee must be submitted with Application 

 
 

1.  Name of Applicant:  _________________________________________________  
 

2.  Type of Entity (Partnership, Corporation, Proprietorship, Public Authority, etc.): 
 
_________________________________________________________________   
 

3.  Mailing Address:   __________________________________________________  
 
 __________________________________________________  
 

4.  If incorporated, state of incorporation: ___________________________________  
 

5.  Proposed license term commencement date: _____________________________  
 

6.  Proposed license term: ______________________________________________  
 

7.  Agents for applicant for service of notice or process: _______________________  
 
_________________________________________________________________  
 
_________________________________________________________________  
 

8.  If applicant is self-insured, please provide limits of self-insurance and attach copies of 
authorizing legislation or certification thereof: _____________________________  
 
_________________________________________________________________  
 

9.  If applicant is authorized by public authority to enter into such license agreement, please 
provide: 
 
Motion, Resolution, or Ordinance No.:  __________________________________  
 
Date of Adoption:  __________________________________________________  
 
Adopted by:  ______________________________________________________  
 

10. Name and title of applicant’s officer authorized to sign agreement:  ___________  
 
_________________________________________________________________  
 
_________________________________________________________________  
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Project Description 
 

1.  Brief description of construction (including types of pipes and other attachments or ancillary 
facilities to be installed on MBTA Railroad Property):  ______________________  
 
_________________________________________________________________  
 
_________________________________________________________________  
 
_________________________________________________________________  
 
_________________________________________________________________  
 

2.  Brief description of purpose of entry and/or installation:  ____________________  
 
_________________________________________________________________  
 
_________________________________________________________________  
 
_________________________________________________________________  
 
_________________________________________________________________  
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Space Requirements 
[To Be Provided]
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Technical Information 
 
 

1.  Is this occupancy within the limits of a public road?  _______________________  
Attach copies of applicant’s franchise to occupy such space. 
 

2.  If occupancy is under, over, through, or attached to undergrade or overhead bridge, who owns 
such bridge? ______________________________________________________  
 
_________________________________________________________________  
 

3.  Type of occupancy (facility): 
a) Exact Length of MBTA Railroad Property to be burdened by occupancy:  ____  
 
 ______________________________________________________________  
 
b) Width of excavation facility on MBTA Railroad Property: 
 
 ______________________________________________________________  
 
c) Number of manholes:  ____________________________________________  
 

 A. Aerial or underground wire and cable: 
 

(1)  Telephone and other communication cables: 
 
Number of cables:  _____________________________________  
 
Number of pairs/cable:  __________________________________  
 
Are these composite coaxial cables?  _______________________  
 

(2)  Power Cables: 
 
Number of cables/size:  __________________________________  
 
Number of volts per conductor:  ___________________________  
 
Are these pipe-type cables consisting of one or more high voltage cables 
encased in steel pipe under inert oil pressure?  _______________  
 

(3)  Fiber optic cables: 
 
Number of cables:  _____________________________________  
 
Number of distribution cables:  ____________________________  
 
Number of transmission cables:  ___________________________  
 
Number of strands in each cable:  __________________________  
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Number of repeater stations on MBTA Railroad Property:  _______  
 
Systems (check one): 
 
 Transmission _____ 
 
 Distribution _____ 
 
 Sensor _____ 
 

(4)  Number of spare or unoccupied ducts to be installed:  __________  
 

B. Pipes and Sewers 
 

(1) Circular line carrying no pressure: 
 
Number of pipes:  ______________________________________  
 
Number of inches of inside nominal diameter per pipe:  _________  
 

(2) Circular lines under pressure and carrying non-flammable, non-explosive, or 
non-combustible supporting materials, except coal and slurry: 
 
Number of pipes:  ______________________________________  
 
Number of inches of inside nominal diameter per pipe:  _________  
 

(3) Circular lines under pressure and carrying flammable, explosive, or combustible 
supporting material: 
 
Number of pipes:  ______________________________________  
 
Number of inches of inside nominal diameter per pipe:  _________  
 

(4) Non-circular pipe:  ______________________________________  
 

(5) Will a pipe tunnel be constructed?  _________________________  
 

(6) Will pipe be supported by MBTA structures, bridges, etc.?  ______  
 
Explain:  ______________________________________________  
 
  ______________________________________________  
 

(7) Will pipe be attached to MBTA structures, bridges, etc.?  ________  
 
Explain: ______________________________________________  
 
  ______________________________________________  
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  C. Ancillary Facilities 
 

Number of wooden poles to be installed on MBTA Railroad Property: 
 
_____________________________________________________   

 
Other wooden supporting structures:  __________________________  

 
_____________________________________________________  

 
Steel supporting structures:  _________________________________  

 
Explain:  ______________________________________________  
 

Number of braces, stub poles:  _______________________________  
 

Number of guy wires anchored on MBTA Railroad Property:  ________  
 

Number of span guy wires crossing MBTA Railroad Property:  ______  
 

D. Attachments 
 

(1) Attachment of aerial wires and cables to poles or other structures of MBTA used 
in wire line construction or support: 
 
Number of wires attached to MBTA cross-arm:  _______________  
 
Voltage of wire:  ________________________________________  
 
Number of wires attached to applicant’s cross-arm or bracket:  ___  
 
Voltage of wire:  ________________________________________  
 
Number of cross-arms or brackets attached to MBTA poles:  _____  
 

(2) Attachment of aerial wires and cables to building or structures other than those 
used in wire line construction or support: 
 
Number of wires or cables attached to MBTA’s building or structures: 
 
_____________________________________________________  

 
(3) Attachment of cable terminals to poles, buildings, or structures including 

highway bridges, railroad bridges over highways, or other bridges of MBTA: 
 
Number of cable terminals, loading coils, transformers, or like devices attached:  
_____________________________________________________  

 
Explain:  ______________________________________________  
 

E. Guy wire crossings and overhanging cross-arms and power wires of pole lines 
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outside MBTA right-of-way. 
 

Number of guy wires crossing MBTA Railroad property but not anchored 
thereon:  _____________________________________________  
 
Number of cross-arms overhanging MBTA Railroad Property from poles located 
outside thereof:  ________________________________________  
 
Number of cross-arms on any poles:  _______________________  
 

It is hereby understood and agreed that the undersigned applicant will bear any and all costs 
associated with MBTA’s preliminary and final engineering review in connection with this 
application.  Any charges in excess of the initial advance payment will be billed directly to the 
address indicated in Item #3 above. 

 
 Agent: _____________________________  
 
 For: _____________________________  
   Name of Applicant 
 
 By: _____________________________  
   (Title) 
 
  _____________________________  
   (Date) 
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ATTACHMENT “C” 
 

REFERENCED STANDARDS AND SPECIFICATIONS
 

A. Wherever standards or specifications issued by a recognized industry 
association or regulatory body are referenced in these Specifications, 
the reference shall be interpreted as incorporating the referenced 
standard or specification in total into these Specifications as 
applicable.  In the event of a difference between referenced standard 
or specifications and these Specifications, the latter shall govern. 

 
B. Technical Reference Abbreviations - References are made to 

recognized standards by use of the acronyms listed below. Addresses 
are included for convenience, and the accuracy of the addresses is 
not warranted: 

 
AA The Aluminum Association 

900 19th Street NW 
Washington, DC 20006 

 
AAR The Association of American Railroads 

American Railroads Building 
50 F Street NW 
Washington, DC  20001 

 
AASHTO American Association of State Highway and 

Transportation Officials 
444 North Capitol Street NW 
Suite 249 
Washington, DC 20001 

 
ACGIH American Conference of Governmental Industrial 

Hygienists 
  1330 Kemper Meadow Drive 

Cincinnati, OH 45240 
 
ACI  American Concrete Institute 

P. O. Box 19150 
Detroit, MI 48219 

 
AFPA American Forest and Paper Association 

1111 19th Street, NW 
Suite 700 
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Washington, DC 20036 
 
AIA American Insurance Association 

1130 Connecticut Avenue NW 
Washington, DC 20036 

 
AISC American Institute of Steel Construction Inc. 

1 East Wacker Drive 
Suite 1300 
Chicago, IL 60601 

 
AISI American Iron and Steel Institute 

1101 17th Street NW 
Suite 1300 
Washington, DC 20036-4700 

 
AITC American Institute of Timber Construction 

7012 South Revere Parkway 
Suite 140 
Englewood, CO 80112 

 
ANSI American National Standards Institute 

11 West 42nd Street 
New York, NY 10036 

 
APA American Plywood Association 

P. O. Box 11700 
Tacoma, WA 98411 

 
APHA American Public Health Association 

1015 15th Street NW 
Washington, DC 20005 

 
AREA American Railway Engineering Association 

50 F Street NW 
Washington, DC 20001 

 
ASCE American Society of Civil Engineers 

345 East 47th Street 
New York, NY 10017 

 
ASHRAE American Society of Heating, Refrigerating and 

Air Conditioning Engineers 
1791 Tullie Circle, NE 
Atlanta, GA 30329 
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ASME American Society of Mechanical Engineers 
345 East 47th Street 
New York, NY 10017 

 
ASTM American Society for Testing and Materials 

1916 Race Street 
Philadelphia, PA 19103 

 
AWPA American Wood Preservers' Association 

P. O. Box 286 
Woodstock, MD 21163-0286 

 
AWS American Welding Society 

550 NW 42nd Avenue 
Miami, FL 33126 

 
AWWA American Water Works Association, Inc. 

6666 W. Quincy Avenue 
Denver, CO 802350 

 
CSI Construction Specifications Institute 

601 Madison Avenue 
Alexandria, VA 22314-1791 

 
FHA Federal Highway Administration 

400 7th Street SW 
Washington, DC 20590 

 
FRA Federal Railroad Administration 

403 7th Street SW 
Washington, DC 20590 

 
ICBO International Conference of Building Officials 

5360 Workman Mill Road 
Whittler, CA 90601 

 
IIA Incinerator Institute of America 

60 East 42nd Street 
New York, NY 10017 
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SECTION I.  GENERAL
 
1.01 The contractor should note that these specifications govern proposed work that 

involves construction on, over, under, within or adjacent to MBTA Railroad 
Property.  Requirements must be strictly observed whenever the tracks, structures, 
or properties of the MBTA are involved or affected. 

 
1.02 If the tracks or other facilities of the MBTA are endangered, the Contractor shall 

immediately perform such work as directed by the Railroad Company(s), and upon 
failure of the Contractor to carry out such orders immediately, the Railroad 
Company(s) may take whatever steps are necessary to restore safe conditions. 
The cost and expense to the Railroad Company(s) and/or MBTA of restoring safe 
conditions or of any damage to the MBTA's trains, tracks, or other facilities caused 
by the Contractors' or subcontractors' operations, shall be at the sole expense of 
the Contractor and will be collected as appropriate.  This cost shall be paid for by 
the Contractor and may be deducted from any monies due and that may become 
due to the Contractor. 

 
1.03 Before entering upon MBTA Railroad Property: 
 

A. The Owner or its Contractor shall be fully informed of all requirements of the 
MBTA pertaining to the specific project and shall conduct all his work 
accordingly.  Any questions relating to the requirements of the MBTA should 
be directed to the Chief Engineering Officer of the MBTA or his authorized 
representative. 

 
B. The Owner or its Contractor shall execute an MBTA License for Entry, and 

shall provide the MBTA and Railroad Company(s) with the information 
required in the "Insurance Specifications". 

 
C. The Owner or its Contractor shall take note that if an excavation is to be 

made within a 2 to 1 slope line commencing 5.5 feet from the centerline of 
track, he shall submit the proposed method of soil stabilization for approval 
by the Chief Engineering Officer of the MBTA. 

 
D. The Owner or its Contractor shall furnish detailed plans for falsework, 

bracing, sheeting, or other supports adjacent to the tracks for approval by 
the Chief Engineering Officer of the MBTA and the Railroad Company(s), 
and the work shall be performed in accordance with temporary “Sheeting 
and Shoring".  All plans and calculations shall be stamped by a Registered 
Professional Engineer. 

 
E. The Owner or its Contractor shall give written notice to the Chief Engineering 

Officer of the MBTA and the applicable Railroad Company(s) at least 21 
days in advance of starting work or locating equipment at the site. 

 F. The Owner or its Contractor shall make all necessary arrangements with the 
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MBTA before entering upon MBTA Railroad Property. 
 
1.04 After entering upon MBTA Railroad Property: 
 

A. The Owner or its Contractor shall have, in his possession on the job site, the 
contract plans and specifications which bear the stamp of approval of the 
MBTA Chief Engineering Officer or Railroad Company(s).  The Owner or its 
Contractor shall conduct all his work according to these plans and 
specifications. 

 
B. All work shall be performed and completed in a manner fully satisfactory to 

the MBTA Chief Engineering Officer or authorized representative(s).  
Railroad Company(s) inspection of the work shall be conducted at any time 
and the Owner or its Contractor shall cooperate fully with the MBTA and 
Railroad Company(s) representatives. 

 
C. All equipment used by the Owner or its Contractor on MBTA Railroad 

Property may be inspected by the Railroad Company(s) and shall not be 
used if considered unsatisfactory by the Railroad Company(s) 
representative.  Equipment of the Owner or its Contractor to be used 
adjacent to tracks shall be in first class condition so as to positively prevent 
any failure that would cause delay in the operation of trains or damage to 
MBTA or railroad facilities. Equipment shall not be placed or put into 
operation adjacent to a track without first obtaining the permission of the 
Railroad Company(s). 

 
D. Operators of such equipment must be properly licensed and may be 

examined by the Railroad Company(s) representative to determine their 
fitness.  If it is determined that they are unfit to work, then the Owner or its 
Contractor shall remove them from MBTA Railroad Property. 

 
E. If the Chief Engineering Officer of the MBTA deems it necessary, the Owner 

or its Contractor shall furnish and erect in close proximity to the site of the 
work a suitable, furnished shelter with lights, heat, telephone, etc., for use by 
Railroad Company(s) personnel providing services to the Owner's or 
Contractor’s work. 

 
F. The Owner or its Contractor's work shall be performed in such manner that 

the tracks, train operations and appurtenances of the MBTA and the 
Railroad Company(s) will be safeguarded. 

 
G. Open excavations shall be suitably planked and safeguarded when 

construction operations are not in progress. 
 
H. Blasting will be permitted under or adjacent to tracks only after proof that 

blasting is required and all methods have been approved by the MBTA's 
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Chief Engineering Officer and the Railroad Company(s).  All blasting 
operations must comply with the MBTA's "Blasting Specifications". 

 
I. The Owner or its Contractor shall be fully responsible for all damages arising 

from their failure to comply with the requirements of these specifications.  
Failure to comply may result in their removal from MBTA Railroad Property, 
at the MBTA's sole discretion. 

 
SECTION 2.  RULES, REGULATIONS, ETC. 
 
2.01 Railroad traffic shall be maintained at all times with safety and continuity, and the 

Contractor shall conduct all operations on, over, under, within or adjacent to MBTA 
Railroad Property within the rules, regulations, and requirements of the Railroad 
Company(s) and/or MBTA.  The Contractor shall be responsible for acquainting 
himself with such requirements as the Railroad Company(s) and/or MBTA may 
demand. 

 
2.02 The Contractor shall obtain verification of the time and schedule of track occupancy 

from the Railroad Company(s) before proceeding with any construction or 
demolition work on, over, under, within or adjacent to MBTA Railroad Property.  
The work shall not proceed until the plans and method of procedure have been 
approved by the Chief Engineering Officer of the MBTA or his authorized 
representative. 

 
2.03 All work to be done on, over, under, within or adjacent to MBTA Railroad Property 

shall be performed by the Contractor in a manner satisfactory to the MBTA and the 
Railroad Company(s), and shall be performed at such times and in such manner, 
as to not interfere with the movement of trains or operations upon the tracks of the 
MBTA.  The Contractor shall use all necessary care and precaution in order to 
avoid accidents, delay or interference with the MBTA's trains or other property. 

 
2.04 The Contractor shall give written notice to the Railroad Company(s) at least twenty-

one (21) days prior to the commencement of any work, or any portion of the work, 
by the Contractor or his subcontractors on, over, under, within or adjacent to MBTA 
Railroad Property, in order that necessary arrangements may be made by the 
Railroad Company(s) to protect railroad operations. 

 
2.05 If deemed necessary by the Railroad Company(s), it may assign an inspector 

and/or engineer who will be placed on the work site during the time the Contractor 
or any subcontractor is performing work on, over, under, within or adjacent to 
MBTA Railroad Property.  The cost and expense will be paid directly by the 
contracting party with an advance deposit to the Railroad Company(s), unless 
otherwise approved. 

2.06 Before proceeding with any construction or demolition work, on, over, under, within 
or adjacent to the MBTA’s Railroad Property, a pre-construction meeting shall be 
held at which time the Contractor shall submit for approval of the MBTA and 
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Railroad Company(s), plans, computations, and a detailed description of the 
method for accomplishing the construction work, including methods of protecting 
railroad operations.  Such approval shall not serve in any way to relieve the 
Contractor of complete responsibility for the adequacy and safety of the referenced 
methods. 

 
2.07 During any demolition procedure, the Contractor must provide an approved shield 

to prohibit all debris from falling onto MBTA Railroad Property.  A protective fence 
must be erected at both ends of the project to prohibit trespassers from entering 
MBTA Railroad Property. 

 
2.08 Cranes, shovels, or any other equipment shall be considered to be fouling the track 

when located in such position that failure of same with or without load, brings the 
equipment within the fouling limit.  The Contractor's employees and equipment will 
not be permitted to work near overhead wires or apparatus. 

 
2.09 The Contractor shall conduct his work and handle his equipment and materials so 

that no part of any equipment should foul an operated track or wire line without the 
written permission of the Railroad Company(s).  When it becomes necessary for 
the Contractor to foul any track, he must give the Railroad Company(s) written 
notice of his intentions twenty-one (21) days in advance, so that if approved, 
arrangements may be made for proper protection of the Railroad Company(s). 

 
2.10 The Contractor's equipment shall not be placed or put into operation adjacent to 

tracks without first obtaining permission from the Railroad Company(s).  Under no 
circumstances shall any equipment or materials be placed or stored within fifteen 
(15) feet from the centerline of the closest track. 

 
2.11 Materials and equipment belonging to the Contractor shall not be stored on MBTA 

Railroad Property without first having obtained permission from the Railroad 
Company(s), and such permission will be on the condition that the MBTA and/or 
Railroad Company(s) will not be liable for damage to such materials and equipment 
from any cause.  The Contractor shall keep the tracks adjacent to the site clear of 
all refuse and debris that may accumulate from construction operations, and shall 
leave the MBTA Railroad Property in the condition existing before construction 
commencement.  Equipment repair, refueling or extended storage is prohibited on 
MBTA Railroad Property. 

 
2.12 The Contractor shall consult the Railroad Company(s) in order to determine the 

type of protection required to insure safety and continuity of railroad operations. 
The railroad field engineer may assign track foremen, flagmen, signalmen or other 
employees deemed necessary for protective services by the Railroad Company(s), 
to insure the safety of trains and MBTA Railroad Property.  The cost of same shall 
be paid directly by the contracting party with an advance deposit to the Railroad 
Company(s), unless otherwise approved. 
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2.13 The provision of such protective services, and other precautionary measures, shall 
not relieve the Contractor from liability for the cost of any and all damages caused 
by his operations. 

 
2.14 The Railroad Company(s) will require protection during all periods when the 

Contractor is working on, over, under, within or adjacent to MBTA Railroad Property 
or as may be deemed necessary.  When protection is required, the Contractor shall 
make the request in writing to the Railroad Company(s) at least twenty-one (21) 
days before such protection is required. 

 
2.15 The Contractor shall not bill the Railroad Company(s) or MBTA for any work which 

he may perform, unless the Railroad Company(s) or MBTA authorizes the said 
work in writing.  This work must be to the benefit of the MBTA or Railroad 
Company(s). 

 
2. I6 The Contractor, subcontractor and respective employees who will come within the 

limits of the MBTA Railroad Property, must first attend the Railroad Company(s) 
Safety Orientation Class.  They are required to comply with the Railroad 
Company(s) Safety Requirements throughout the entire construction period.  All 
costs associated with compliance of the Railroad Company(s) Safety Requirements 
will be at the sole expense of the Contractor and subcontractors. 

 
A. The Contractor for the project must appoint a qualified person who will be 

designated as a Safety Representative.  He must be approved by the 
Railroad Company(s) Safety Representative.  The Contractor's designee will 
be responsible to give Safety Orientation to the Contractor's/subcontractor's 
employees who will come onto the MBTA's Railroad Property for short 
periods of time after the initial Safety Orientation Class has been given by 
the Railroad Company(s).  The Contractor's designee will keep the Railroad 
Company(s) Safety Representative informed of the temporary employees 
who received Safety Orientation.  The Railroad Company(s) Safety 
Orientation Class will be repeated when employee turnover or groups of 
Contractor's and subcontractor’s employees are such that another Railroad 
Company(s) Safety Orientation Class is justified. 

 
B. Contractors will follow established safety procedures and remain 15 feet or 

more from the centerline of the closest track.  When it becomes necessary 
for Contractors to encroach on this 15 foot limitation, the proper fouling 
procedures will be arranged with the Railroad Company(s). 

 
C. Contractors will establish the 15 foot foul line by installing stakes and taping 

off the area prior to beginning work. 
 
2.17 Upon completion of the work, the Contractor shall remove from the MBTA Railroad 

Property, all machinery, equipment, surplus materials. falsework, rubbish, 
temporary buildings and other property of the Contractor, or any subcontractor, and 
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shall leave MBTA Railroad Property in a condition satisfactory to the MBTA and 
Railroad Company(s).  Failure to comply will result in Railroad Company(s) forces 
restoring MBTA Railroad Property at the Contractor's expense. 

 
2. I8 The Contractor will pay the Railroad Company(s) directly, for all protective services 

unless otherwise approved.  The services are performed to insure safe operation of 
trains when construction work would, in the Railroad Company(s) opinion, be a 
hazard. 

 
SECTION 3.  DEFINITION OF HAZARD
 
3.01 Protection Services will be required whenever the Contractor is performing work on, 

over, under, within or adjacent to MBTA Railroad Property.  This will include 
excavating, sheeting, shoring, erection, removal of forms, handling material, using 
equipment which by swinging or by failure could foul the track, and when any other 
type of work being performed, in the opinion of the Railroad Company(s), requires 
such service. 

 
3.02 Railroad operations will be considered subject to hazard when explosives are used 

in the vicinity of MBTA Railroad Property during the driving or pulling of sheeting for 
footings adjacent to a track, when erecting structural steel across or adjacent to a 
track, when operations involve swinging booms or chutes that could in any way 
come closer than 5 feet to the center line of a track or wire line.  None of these or 
similar operations, shall be carried on without Railroad Company(s) protective 
services personnel on site. 

 
3.03 A signal line or communication line shall be considered fouled and subject to 

hazard when any object is brought closer than ten (10) feet to any wire or cable.  
An electrical supply line shall be considered fouled and subject to hazard when any 
object is brought closer than ten (10) feet to any wire of the line. 

 
3.04 As excavation approaches pipes, conduits, or other underground structures on or 

adjacent to MBTA Railroad Property, digging by machinery shall be discontinued 
and the excavation shall continue by means of hand tools.  All existing pipes, poles, 
wires, fences, property line markers, and other structures, which the MBTA and/or 
Railroad Company(s) decides must be preserved in place, shall be carefully 
protected from damage by the Contractor or its Owner.  Should such items be 
damaged, they shall be restored by the Railroad Company(s), at the Owner’s or 
Contractor's sole expense to the original condition prior to construction 
commencement.  If any excavation is taken beyond the work limit indicated on the 
approved plans or prescribed herein, the Owner or its Contractor shall backfill and 
compact to the satisfaction of the Railroad Company(s) at his own expense. 

 
SECTION 4.  BACKFILL
 
4.01 Backfilling 
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A. All backfill material adjacent to any Railroad Company(s) facility shall be 

approved by the Railroad Company(s).  Backfill material shall be free from 
hard lumps and clods larger than 3 inches in diameter, and free from large 
rocks or stumps.  Uniformly fine material shall be placed next to any pipe 
liable to dent or break. 

 
B. All backfill material shall be compacted at or near optimum moisture content, 

in layers not exceeding 6 inches in compacted thickness by pneumatic 
tampers, vibrator compactors, or other approved means to the base of the 
railroad subgrade.  Material shall be compacted to not less than 95 percent 
of AASHTO T 99, Method C.  The Contractor will be required to supply to the 
job site, ballast stone (AREA #4) to be installed by the Railroad Company(s). 

 
4.02 Certification 
 

The Owner or its Contractor shall provide testing, through the use of a testing lab or 
Professional Engineer, to insure that the inplace density of the backfill meets or 
exceeds the requirements of Section 4.01(B).  Written certification of the tests shall 
be given to the Railroad Company(s) immediately upon completion of the test. 

 
4.03 Alternate 
 

In the case of an open cut crossing of the MBTA Railroad Property, the Owner or 
its Contractor may backfill with concrete having a three-day compressive strength 
of 1000 psi to the base of the track subgrade.  This may be used in lieu of providing 
the certification of proper compaction when using gravel backfill.  The Owner or its 
Contractor will be required to supply to the job site, ballast stone (AREA #4) to be 
installed by the Railroad Company(s). 

 
SECTION 5.  CLEARANCES
 
5.01 Staging falsework or forms shall at all times be maintained with a minimum vertical 

clearance of 226" above top of he high rail and a minimum horizontal clearance of 
15' from the center line of track. 
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SECTION 6.  PROTECTION SERVICES
 
6.01 The MBTA shall require railroad inspection and may require railroad flagging.  Prior 

to the start of any work on MBTA Railroad Properly, the Owner or its Contractor 
shall submit a deposit to the amount required by the Railroad Company(s).  If 
Railroad Company(s) expenses are greater than the amount of deposit, the Owner 
or its Contractor shall reimburse the Railroad Company(s) for the balance when 
billed, and, if the Railroad Company(s) expenses are less than the amount of 
deposit, the Railroad Company(s) will refund the balance to the Owner or its 
Contractor.  The Railroad Company(s) reserves the right to request additional 
deposits as project work progresses. 

 
6.02 If the MBTA or Railroad Company(s) determines that flagmen are necessary, the 

number required shall be on duty at the site during the hours of hazard described 
under Section 3.  No work shall be performed if flagmen are required but are not on 
duty. 

 
6.03 It shall be the responsibility of the Owner or its Contractor to keep the MBTA and 

Railroad Company(s) informed at all times when the Owner or its Contractor shall 
be working on, over, under, within or adjacent to MBTA Railroad Property and 
creating the hazards described under Section 3.  Failure of the Owner or its 
Contractor to give the MBTA and Railroad Company(s) suitable advance notice of 
hazardous operation shall result in the shut down of the work by the Railroad 
Company(s), until such time as sufficient number of flagmen are on duty at the site.  
If this becomes a repeat occurrence, the Contractor will be removed from the 
project. 

 
6.04 The Railroad Company(s) will make its best effort to provide protective services 

personnel.  Should the situation arise where such personnel are not available, 
Contractor operations must cease.  The Railroad Company(s) is not liable for any 
monetary claims incurred during the absence of protective services personnel. 

 
SECTION 7.  INSPECTION
 
7.01 If deemed necessary by the Chief Engineering Officer of the MBTA, the MBTA will 

furnish and assign an engineer(s) for inspection and the Railroad Company(s) will 
furnish an appropriate inspector for general inspection purposes or for general 
protection of MBTA Railroad Property and operations during construction.  All 
protection services will be at the expense of the Owner or its Contractor. 
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SECTION 8.  EXTRA-CONTRACT SERVICES
 
8.01 Temporary and permanent changes of tracks and all railroad utilities made 

necessary by the work of the Contractor, will be made by the MBTA or Railroad 
Company(s) at the expense of the Owner or its Contractor. 

 
8.02 All other changes made or services furnished by the Railroad Company(s), at the 

request of the Owner or its Contractor, will be at the Owner's or its Contractor's 
expense. 
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The insurance outlined in these Specifications is required of the Owner or 
Contractor, and shall be provided by or in behalf of all subcontractors performing any 
portion of the work.  The Owner or Contractor shall be responsible for any modifications, 
deviations or omissions of the required insurance as it applies to subcontractors. 
 
       All insurance policies, unless otherwise specified under Railroad Protective Liability 
Insurance, are to be written either on an occurrence basis or, if a claims-made form, 
applicable renewals must have a date retroactive to the construction start date and shall 
be maintained in force for one year following the acceptance of the work by the MBTA or 
its duly authorized representative. 
 
       With the exception of Railroad Protective Liability Insurance, all insurance policies 
must name the MBTA as an additional insured as its interest appears and waive any rights 
of subrogation against the MBTA. 
 
      Certificates of Insurance evidencing (1) either the claims-made or occurrence form 
coverage, (2) work description/location, (3) Owner or Contractor's corporate name, and (4) 
individual, company, government agency or municipality for which the work is being 
performed, are to be furnished to the MBTA prior to work commencement, and within 
fifteen (15) days of expiration of the insurance coverage, when applicable. 
 
      All policies must contain a minimum thirty (30) day written notice of cancellation 
clause, and provide that the Insurance Company shall notify the Owner, Contractor, MBTA 
and Railroad Company(s), via registered mail, of any cancellation, change or expiration of 
the policy. 
 
      Original Insurance Certificate(s) shall be received and approved by the MBTA before 
the Owner or Contractor will be allowed entry upon MBTA Railroad Property.  Certificates, 
including any required endorsements, shall be furnished to the MBTA, c/o Risk Manager, 
Office of the Treasurer-Controller, Ten Park Plaza, Room 8450, Boston, MA 02116, and 
shall provide stated coverage and a provision that Notice of Accident (occurrence) and 
Notice of Claim shall be given to the Insurance Company as soon as practicable after 
notice to the insured(s). 
 
      Original Insurance Binders reflecting Railroad Protective Insurance shall be received 
and approved by the MBTA and the appropriate Railroad Company(s) prior to entry upon 
MBTA Railroad Property.  Mailing addresses for transmittal of original Insurance Binders 
to the named insured Railroad Company(s) are contained on Page Four of these 
Specifications. 
 
       The Owner or Contractor shall indemnify, defend and save harmless the MBTA and 
the appropriate Railroad Company(s) from and against any and all liabilities, losses 
(including losses of revenue), claims, costs, damages and expenses (including reasonable 
attorney's fees and expenses) that may be asserted against or incurred by the MBTA and 
the Railroad Company(s) arising from or as a result of the Owner or Contractor's work, or 
its use of adjacent land.  Said indemnification shall include claims, whether covered by 
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insurance or not, including, but not limited to Workers Compensation and similar 
insurance. 
 
       The Owner or Contractor shall maintain, during the life of the contract, from 
company(s} authorized to do business in the Commonwealth of Massachusetts and 
satisfactory to the MBTA: 
 
A. COMMERCIAL GENERAL LIABILITY INSURANCE for personal injury, bodily 
injury and property damage in an amount not less than $1,000,000 per occurrence and 
$3,000,000 in the aggregate covering all work performed on over or adjacent to MBTA 
Railroad Property (the “work"), including: 
 

1. All operations; 
 

2. Contractual liability; 
 

3. Coverage for the so-called "X, C, U" hazards, i.e., collapse of building, 
blasting, and damage to underground property; 

 
4. Asbestos abatement, when applicable. 

 
B. AUTOMOBILE LIABILITY INSURANCE including the use of all vehicles owned, 
non-owned, leased and hired, in an amount not less than $2,000,000 combined single limit 
covering all the work. 
 
C. WORKER'S COMPENSATION INSURANCE including Employees, Liability 
Insurance, as provided by Massachusetts General Laws, Chapter 152, as amended, 
covering all the work. 
 
D. UMBRELLA LIABILITY COVERAGE in an amount not less than $5,000,000 per 
occurrence covering all the work. 
 
E. HAZARDOUS MATERIALS INSURANCE if the work involves hazardous materials, 
the following coverage is required: 
 

1. Pollution Liability insurance for sudden and gradual occurrences in an 
amount not less than $1,000,000 per occurrence and $5,000,000 in the 
aggregate arising out of the work, including but not limited to all hazardous 
materials identified in the contract. 
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2. When applicable, the Owner or Contractor shall designate the disposal site 
and furnish a Certificate of Insurance from the Disposal Facility for 
Environmental Impairment Liability Insurance for (a) sudden and accidental 
occurrences in an amount not less than $3,000,000 per occurrence and 
$6,000,000 in the aggregate and (b) non-sudden occurrences in an amount 
not less than $5,000,000 per occurrence and $10,000,000 in the aggregate. 

 
3. Certificates of insurance shall clearly state the hazardous materials exposure 

work being performed. 
 
F.     RAILROAD PROTECTIVE LIABILITY INSURANCE is specifically designed for 
insuring Railroads, and is purchased by the Owner or Contractor in the name of the MBTA 
and the Railroad Company(s).  The Railroad Company(s) is the named insured on the 
policy.  Railroad Protective Liability Insurance is required for any work performed within 
fifty (50) feet from center line of the nearest railroad track; it is not a substitute for any 
types of insurance outlined in these Specifications.  Required limits are: 
 

Bodily injury:  not less than $2,000,000 for all damages arising out of bodily injuries 
to or death of one person, and subject to that limit for each person, a total limit of 
$6.000,000 for all damages arising nut of bodily injury to or death of two or more 
persons in any one accident; 
 
Property Damage:  not less than $2,000,000 or all damages arising out of injury to 
or destruction of MBTA property in any one accident, and subject to that limit per 
accident, a total of $6,000,000 in the aggregate for all damages arising out of injury 
to or destruction of MBTA property. 

 
            Questions regarding insurance should be directed to MBTA's Risk Manager 
at (617) 222-4447. 
 
       Questions regarding train counts and train speeds should be directed to the 
appropriate Railroad Company(s) listed on Page Four. 
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PROOF OF INSURANCE 
MAILING ADDRESSES: 
 
MBTA Risk Manager 

c/o Treasurer-Controller 
10 Park Plaza 
Boston, MA 02116 
cc:  MBTA Real Estate Management 

 
National Railroad Boston Division Office 
Passenger Corporation c/o Division Engineer 
(Amtrak) 32 Cobble Hill Road 
 Somerville, MA  02143 
 
Consolidated Rail Chief Engineer 
Corporation Design and Construction 
 2201 Market Street  - 11C 
 P. O. Box 41411 
 Philadelphia, PA 19101 
 (215) 209-3874/Denise Boyle 
 
Bay Colony Railroad General Manager 
Corporation 4 Freight House Road 
 East Wareham, MA 02571 
 
Boston and Maine Corporation Chief Engineer   
and Springfield Terminal Railway 402 Amherst Street 
Co. Suite 300 
 Nashua, NH 03063-1287 
 
Providence and Worcester P. O. Box 1188 
Railroad Company Worcester, MA O1601 
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SECTION I.  GENERAL REQUIREMENTS 
 
1.01  DESCRIPTION OF WORK AND LOCATION 
 

These specifications apply to the design and construction of pipelines carrying 
flammable and non-flammable substances and to casings over 4-inches in 
diameter containing wires and cables, under, across or along MBTA Railroad 
Property, facilities and tracks. 

 
1.02  LICENSE TO ENTER RAILROAD PROPERTY 
 

A. Entry upon MBTA Railroad Property for the purpose of conducting surveys, 
field inspections, obtaining soil information, or any other purpose associated 
with the design and engineering of the proposed occupancy, will be 
authorized by an MBTA License for Entry (See "Guidelines and Procedures 
for Construction on MBTA Railroad Property"). 

 
B. Issuance of the License does not constitute authority to proceed with the 

actual construction. 
 
1.03  WORK ON RAILROAD PROPERTY 
 

A. The safety and continuity of train operations shall be the first priority.  The 
Applicant shall arrange the work so that the trains will be protected and 
safeguarded at all times.  Whenever the work may affect the safety and 
movement of trains, the method, sequence and time schedule of performing 
such work shall be submitted to the MBTA's Chief Engineering Officer or his 
authorized representative for approval. 

 
B. The Applicant waives all claims against the Railroad Company(s) and/or the 

MBTA for delays or any interference occasioned by railroad traffic or railroad 
maintenance.   

 
C. All Applicant-designed temporary construction on MBTA Railroad Property, 

shall be designed in accordance with the appropriate railroad criteria and all 
construction performed on, over, under, within or adjacent to MBTA Railroad 
Property will he subject to the inspection and approval of the Railroad 
Company(s) and/or MBTA. 

 
D. A minimum of fourteen (14) days advance written notice shall be given to the 

Railroad Company(s) prior to construction related activities. 
 
E. The Railroad Company(s) will furnish such qualified flagmen, signalmen or 

protection men as may be required to insure complete protection of train 
operations and railroad facilities.  The need for this type of service will be 
determined by the Railroad Company(s) on the basis of railroad regulations 
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and the Applicant's approved construction schedule. No work shall proceed 
without proper protection on the site. 

 
F. All expenses incurred in connection with protection of railroad facilities by 

Railroad Company(s) employees will be borne by the Applicant.  Billings for 
such service or expense, including labor, materials and equipment will be 
made directly to the Applicant for payment. 

 
G. During construction, railroad traffic shall be maintained at all times without 

interruption, except when approved in advance, in writing, by the Chief 
Engineering Officer or his authorized representative. 

 
H. All construction operations shall be conducted so as not to interfere with, 

interrupt, or endanger the operation of trains, nor damage, destroy, or 
endanger the integrity of railroad facilities.  All work on or near MBTA 
Railroad Property shall be conducted in accordance with the Railroad safety 
rules and regulations.  The Applicant shall secure and comply with the 
Railroad safety rules and shall give written acknowledgment to the Railroad 
Company(s) that they have been received, read, and understood by the 
Applicant and his employees.  Construction operations will be subject to 
Railroad Company(s) inspection at any and all times. 

 
I. All cranes, lifts, or other equipment that will be operated in the vicinity of the 

MBTA's electrification and power transmission facilities shall be electrically 
grounded as directed by the Railroad Company(s). 

 
J. At all times when the work is progressing, a field supervisor for the work with 

no less than twelve (12) months experience in the operation of the 
equipment being used shall be present.  Certification of the above must be 
submitted to the Railroad Company(s). 
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K. Whenever equipment or personnel are working closer than fifteen (15) feet 
to the centerline of an adjacent track, that track shall be considered as being 
obstructed.  lnsofar as possible, all construction operations shall be 
conducted no less than this distance.  Construction operations closer than 
fifteen (15) feet to the centerline of a track shall be conducted only with the 
permission of, and as directed by, a qualified Railroad Company(s) 
employee present at the work site. 

 
L. Crossing of tracks at grade by equipment and personnel is prohibited except 

by prior arrangement with, and as directed by, the Chief Engineering Officer 
or his authorized representative. 

 
M. All tunneling, jacking and boring operations within railroad influence lines 

will be done on a 24 hour per day basis to minimize Railroad exposure to 
construction hazards. 

 
1.04 COORDINATION 
 

The Applicant shall coordinate his work with his contractors, subcontractors, 
utility companies, governmental units, and any affected Railroad Company(s) 
with regard to site access, establishment and use of temporary facilities, work 
schedules, and other elements of the specified work which require interfacing 
with others. 

 
1.05 LAYOUT OF WORK 
 

The Applicant shall lay out his work true to lines and grades indicated on the 
drawings and shall be responsible for all measurements in connection 
therewith.  The Applicant will be held responsible for the execution of the 
work to such lines and grades indicated on the approved construction 
drawings or such other lines and grades as may be directed or established by 
the Chief Engineering Officer or his authorized representative. 

 
1.06 INDEMNIFICATION AND INSURANCE 
 

     See requirements in "Guidelines and Procedures for Construction on MBTA 
     Railroad Property" and "Insurance Specifications.” 

 
1.07 SCIENTIFIC OR HISTORIC ARTIFACTS 
 

The Applicant shall immediately notify the Chief Engineering Officer of the 
discovery of scientific or historical artifacts and shall protect same until 
identified and removed by the appropriate Authorities exercising jurisdiction. 
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1.08 RECORD DOCUMENTS 
 
     A. The Applicant shall furnish the Railroad Company(s) and the MBTA with one 

reproducible "As Built" copy of each approved Construction Drawing, marked 
to indicate all changes and deviations from same. 

 
B. All project record documents shall be received and accepted by the MBTA 

and the Railroad Company(s) prior to final inspection. 
 
SECTION 2.  SUBMITTALS 
 
2.01 APPLICATION FOR OCCUPANCY 
 

The Applicant must agree, upon approval of the construction details by the 
Chief Engineering Officer, to execute the MBTA Pipeline Occupancy 
Agreement and pay any required fees and/or rentals outlined therein.  Refer 
to "Guidelines and Procedures for Construction on MBTA Railroad Property" 
for application policy. 

 
2.02 SUBMISSION OF CONSTRUCTION PLANS AND SPECIFICATIONS 
 

A. Six (6) sets of plans and specifications for proposed pipeline occupations 
shall be submitted to the Director of Real Estate and meet the approval of 
the Railroad Company(s) and the MBTA prior to the start of construction. 
These plans are to be prepared in sizes as small as possible arid are to be 
folded to an 8-1/2 inch by 11-inch size (folded dimensions) with a 1-1/2 inch 
margin on the left side and a 1-inch margin on the top. 

 
1. After folding, the title block and other identification of the plans shall 

be visible at the lower right corner, without the necessity of unfolding. 
Each plan shall bear an individually identifying number and an original 
date, together with subsequent revision dates, clearly identified on the 
plan. 

 
  2. All plans are to be individually folded or rolled and where more than 

one plan is involved, they shall be assembled into complete sets 
before submission to the MBTA. 

 
B. Draw plans to scale and show the following (see attached Plates). 

 
1. Plan view of proposed pipeline in relation to all railroad facilities. 

 
2. Location of pipe (in feet) from nearest railroad milepost, centerline of 

a railroad bridge (giving bridge number), or centerline of an existing 
or former passenger station, or other fixed point.  In all cases, the 
name of the City or Town and County in which the proposed facilities 
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are located must be shown. 
 

3. Profile of ground on centerline of pipe from field survey showing 
relationship of pipe and casing to ground level, tracks and other 
facilities.  For longitudinal occupations, the profile of adjacent track(s) 
must be shown. 

 
  4. All MBTA property lines.  If pipeline is in a public highway, the limits 

of the right-of-way for the highway shall be clearly indicated with 
dimensions from centerline. 

 
5. The angle of crossings in relation to centerline of tracks. 

 
6. Location of valves or control stations of the pipeline. 

 
7.  "Pipe Crossing Data Sheet” completed and out on Plan. 
 

C. The plan must be specific (both on MBTA Railroad Property and under 
tracks that are not on MBTA Railroad Properly) as to: 

 
1. Method of installations. 
2. Size and material of casing pipe. 
3. Size and material of carrier pipe. 

 
These items shall not have an alternative. 

 
D. Once an application is approved by the Chief Engineering Officer or his 

authorized representative, proposed variances from the approved plans, 
specifications, method of construction, etc., will be resubmitted for approval. 

 
E. Location and dimensions of jacking, boring, or tunneling pits shall be shown 

with details of their sheeting and shoring.  If the bottom of the pit excavation 
nearest the adjacent track intersects a line from a point 5.5 feet horizontally 
from center line of adjacent track at the plane of the base of fall drawn on 
a slope of 2 horizontal to 1 vertical, submit design and details of the pit 
construction to the MBTA for approval complete with computations prepared 
by a Registered Professional Engineer.  In any event, the face of the pit shall 
be no less than 25 feet from adjacent track, unless otherwise approved by 
the Chief Engineering Officer or his authorized representative.  Pits shall be 
fenced, lighted, and otherwise protected as directed by the Railroad 
Company(s). 

 
F. All plans and computations, including those submitted by contractors, must 

bear the seal of a Registered Professional Engineer. 
 
G. Computations for all structures involving the support or protection of railroad 
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track, embankment and facilities must be prepared by and bear the seal of a 
Registered Professional Engineer and shall be submitted within the 
construction plans. 

 
H. When computer calculations are included with design calculations, the 

following documentation shall be furnished: 
 

1. A synopsis of the computer program(s) stating briefly required input, 
method of solution, approximations used, second order analysis 
incorporated, specifications or codes used, cases considered, output 
generated, extent of previous usage of certification of program(s) and 
program(s) author. 

 
2. Identification by number, indexing and cross-referencing of all 

calculation sheets, including supplemental "long-hand" calculation 
sheets. 

 
3. Fully identified, dimensioned, and annotated diagram of each member 

or structure being considered. 
 
4. Clear identification and printing of all input and output values, 

including intermediate values if such values are necessary for orderly 
review. 

 
5. Identification of the processing unit, input/output devices, storage 

requirements, etc., if such supplemental information is significant and 
           necessary for evaluation of the submittal.                                                       
 

I. Specifications shall conform to Construction Specifications Institute 
 (CIS) 16 Division, 3-part Section Format. 

 
J. If other than American Railway Engineering Association (AREA), American 

Society for Testing and Materials (ASTM), or American National Standards 
Institute (ANSI) specifications are referred to for design, materials or 
workmanship on the construction plans and specifications for the work, then 
copies of the applicable sections of such other specifications referred to shall 
accompany the construction plans and specifications for the work. 
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SECTION 3.  TEMPORARY FACILITIES AND CONTROLS 
 
3.01 REQUIREMENTS OF REGULATORY AGENCIES 
 

Applicant shall: 
 

A. Obtain and pay all costs for required permits for installation and 
maintenance of temporary facilities and controls. 

 
B. Comply with all applicable Federal, State and local codes, regulations and 

ordinances. 
 
C. Comply with regulations and requirements of all utility or service companies 

from which temporary utilities or services are obtained, and pay all costs 
incurred therewith. 

 
3.02 INSTALLATION AND COORDINATION - GENERAL 
 

Applicant shall: 
 

A. Install all temporary facilities and controls in a neat and orderly manner. 
 
B. Make all temporary facilities structurally and functionally sound throughout. 
 
C. Construct temporary facilities and controls to give continuous service and to 

provide safe working conditions. 
 

1. Enforce conformance with applicable standards 
2. Enforce safe practices. 

 
D. Modify, extend or relocate temporary facilities and controls as work progress 

requires. 
 

E. Locate temporary facilities and controls to avoid interference with, or 
hazards to: 

 
       1. Work or movement of railroad personnel or traffic. 

2. Vehicular traffic. 
3. General Public. 
4. Work of other contracts. 
5. Railroad Passengers. 

 
F. Obtain easements as may be required across non-MBTA Railroad Property. 
 
G. Provide materials for temporary facilities and controls for the purpose 

intended and shall not violate requirements of applicable codes and shall not 
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create unsafe conditions. 
 
3.03 SANITARY FACILITIES 
 

Prior to the start of work, the Applicant shall furnish necessary toilet 
conveniences, secluded from public observation.  They shall be kept in a clean 
and sanitary condition and comply with the requirements and regulations of 
the area in which the work is performed. 

 
3.04 LIGHT AND POWER 
 

Applicant shall make his own arrangements for obtaining temporary light and 
power as required for the work, and shall maintain such temporary facilities 
in a proper and safe condition, including compliance with applicable codes. 

 
3.05 TEMPORARY WATER 
 
          Applicant shall make his own arrangements for obtaining all temporary water 
          service as required for the work. 
 
3.06 TEMPORARY TRAFFIC CONTROLS 
 

Applicant shall cooperate with the directives of the MBTA and/or Railroad 
Company(s) regarding vehicular traffic control and provide any temporary 
controls or devices required to eliminate or minimize congestion or 
obstruction of vehicular traffic caused by the work, including use of designated 
routes of ingress and egress from the work area. 

 
3.07 TEMPORARY WORK AND STORAGE AREAS 
 

A. The areas designated by the MBTA as the temporary parking, work and 
storage area(s) will be provided to the Applicant in accordance with the 
terms of the MBTA License Agreement. 

 
B. All designated temporary parking, work and storage areas used by the 

Applicant shall be restored to their original condition prior to completion of 
the work, subject to inspection and approval of the MBTA and the Railroad 
Company(s). 
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3.08 POLLUTION ABATEMENT CONTROLS 
 

Applicant shall: 
 

A. Conduct operations in a manner to minimize pollution of the environment 
surrounding the area of work by every means possible.  Specific controls 
shall be provided as follows: 

 
1. Vehicles:  All vehicles and material transport trucks leaving the site 

and entering paved public streets shall be cleaned of mud and dirt 
clinging to the body and wheels of the vehicle.  Trucks arriving at or 
leaving the site with materials shall be loaded in a manner which will 
prevent dropping of materials or debris on the streets.  Spills of 
materials in public areas shall be removed immediately at no cost to 
the MBTA or Railroad Company(s). 

 
2. Waste Materials:  No waste or erosion materials shall be allowed to 

enter natural or man-made water or sewage removal systems.  
Erosion materials from excavations, borrow areas or stockpiled fill 
shall be contained within the work area.  The Applicant shall develop 
methods for control of waste and erosion which shall include such 
means as filtration, settlement and manual removal to satisfy the 
above requirements.  Do not dispose of machinery lubricants, fuels, 
coolants and solvents on the site.  If hazardous waste is encountered, 
the Applicant shall dispose of it in accordance with all federal, state 
and local codes.  Verification of proper disposal must be provided, in 
writing, to the MBTA and the Railroad Company(s). 

 
3. Burning:  No burning of waste shall be allowed without prior written 

permission.  In cases where permission is granted, burning shall 
be conducted in accordance with the regulations of :the appropriate 
jurisdictional agency. 

 
4. Dust Control:  The Applicant shall at all times control the generation 

of dust by his operations.  Control of dust is mandatory and shall be 
accomplished by water sprinkling or by other methods approved by 
the MBTA or Railroad Company(s). 

 
5.    Noise Control:  The Applicant shall take every action possible to 
 minimize the noise caused by his operation.  When required by 

agencies having jurisdiction, noise producing work shall be performed 
during less sensitive hours of the day or week as directed by the 
MBTA or Railroad Company(s) or as required by local ordinance. 
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6. Environmental:  All local and state environmental laws will be strictly 
adhered to.  All applications, permits. licenses, approvals, etc., will be 
the sole responsibility of the Applicant. 

 
B. Submit a program for pollution control with applicable licenses and permits 

for all piping carrying non-potable liquids, gases or other pollutants. 
 
3.09 PROTECTION OF PERSONS AND PROPERTY 
 

A. Safety Requirements 
 

1. The Applicant must adhere to the most stringent provisions of the 
applicable statutes and regulations of the political subdivision in which 
the work is being performed.  The Applicant must also observe the 
Department of Labor-Occupational Safety, Health Administration 
provision, pertaining to the safe performance of the work, and further, 
the methods of performing the work must not involve undue danger to 
the personnel employed thereon, Railroad Company(s) employees, 
the public, or to public and private property.  Should charges of 
violation of any of the above be issued to the Applicant in the course 
of the work, a copy of each charge shall immediately be forwarded to 
the Railroad Company(s).  The Applicant shall pay all fines and 
penalties levied against him. 

 
2. The Applicant shall erect and maintain, as required by existing 

conditions and progress of the work, all reasonable safeguards for 
safety and protection.  This includes posting danger signs and other 
warnings against hazards, promulgating safety regulations and 
notifying owners and users of adjacent utilities. 

 
B. Safety of Persons and Property - The Applicant shall take all reasonable 

precautions for the safety of, and shall provide all reasonable protection to 
prevent damage, injury or loss to: 

 
1. All employees on the work site and all other persons who may be 

affected. 
 
2. All materials and equipment, whether in storage on or off the site, 

under the care, custody or control of the Contractor or any of his 
subcontractors. 

 
---3. Other property at the site or adjacent thereto, including walks, 

pavements, roadways, structures, and utilities not designated for 
removal, relocation or replacement in the course of construction.  Any 
damage to such items shall be restored to original condition by the 
Applicant at no cost to the MBTA or Railroad Company(s). 
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C. First Aid 
 

The Applicant shall maintain adequate first aid supplies at the site as 
prescribed by Federal, State or Local codes and regulations. 

 
D. Use of Explosives 

 
Non blasting methods are preferred.  See "Blasting Specifications.” 

 
E. Site Security 
 

The Applicant shall: 
 

1. Maintain a secure work site protecting the MBTA and the Railroad 
Company(s) interests and property from claims arising from trespass, 
theft and vandalism. 

 
2, Permit access to the work site only to employees, contractors and 

those persons having business related to the work. 
 
3. Provide security measures as required to protect his or his 

subcontractor's tools, equipment and property from damage, theft or 
vandalism. 

 
4. Assume all costs for any MBTA and/or local police details required 

by the work. 
 
3.10 VERMIN CONTROL 
 

A. Do not permit food scraps, lunch bags, food wrappers or other items which 
would attract rats or other vermin to be left lying around the site.  Deposit 
such items in closed, rat-proof metal containers for disposal on a regular 
basis. 

 
B. The Applicant must provide vermin control as required by the MBTA or 

Railroad Company(s). 
 
3.11 RUBBISH AND DEBRIS REMOVAL 
 

A. Rubbish and debris resulting from the work must be neatly piled in a single 
location and legally disposed of at least once a week.  If rubbish or debris 
interferes with railroad activities, or creates a fire or safety hazard, it must be 
removed on a more frequent basis. 

B. Volatile waste such as mineral spirits, oil, or paint thinner shall not be 
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disposed of in storm or sanitary drains, streams or waterways or any location 
upon the site. 

 
SECTION 4.  PIPELINE OCCUPANCY GENERAL CRITERIA 
 
GENERAL: 
 
4.01 METHOD OF INSTALLATION: 
 
               A In a public way: 
 
                    1. No work shall be done without a Railroad Company(s) Inspector 
                         present. 
 
                    2. Open cuts will not be allowed in or immediately adjacent to an at 

grade crossing.  Sleeves will be installed by the jerking method, 
unless otherwise approved by the Chief Engineering Officer. 

 
                    3. Jerking is the preferred method of installation in or immediately 
                          adjacent to an at grade crossing.  The sleeve may be installed by the 
                          open cut method with the Applicant paying for the complete rebuilding 
                          of the crossing, pending approval of MBTA's Chief Engineering 

Officer.  Approval will be given only under very unusual 
circumstances. 

 
                   4. Jacking is the preferred method of installation in or immediately 
                         adjacent to an at grade crossing scheduled for rebuilding.  The sleeve 
                         may be installed by the open cut method within seven (7) calendar 

days of the scheduled date of the crossing reconstruction.  In the 
case of any open cut, strict adherence shall be made to the backfill 

                       specifications which provide the MBTA with written certification from 
                         a testing lab or Professional Engineer, that the backfill density 

requirements of the MBTA specifications have been met or exceeded. 
 
               B. Not within a Public Way: 
 
                     The preferred method of crossing the railroad is by jacking of a pipe sleeve 
                   under the railroad.  Only upon written request, will an alternate of open cut 

be given consideration.  The engineering decision shall he based upon, but 
not limited to, the following:  (1) track usage, (2) depth of cut, (3) soil 
conditions, (4) physical restraints.  In the event an open cut is allowed, the 
following items shall be adhered to, and (5) any other circumstances which 
may necessitate an open cut. 
1. The installation is to be a continuous operation and performed 

                         according to an MBTA approved schedule. 
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2. No work shall be done without a Railroad Company(s) Inspector 
present. 

 
3. MBTA backfill specifications by the Owner or its Contractor. 

 
4. The Owner or its Contractor may be required to provide a non- 

refundable lump sum payment for "after the fact maintenance."  The 
determination of this amount is based on the individual situation.  No 
work will be allowed until this payment is received.  This payment is 
not to be confused with payments for plans and specification review, 
flagging, inspection, etc. (also required from the Owner or its 
Contractor before he enters upon MBTA property.) 

 
4.02 GENERAL REQUIREMENTS 
 

A. Pipelines under or across MBTA tracks on rights-of-way shall be encased in 
a larger pipe or conduit called the casing pipe as indicated in Plate II. 

 
B. Casing pipe will be required for all pipelines carrying oil, gas, petroleum 

products, or other flammable, highly volatile substances which, from their 
nature or pressure, might cause damage if escaping on or near MBTA 
Railroad Property. 

 
C. For non-pressure sewer or drainage crossings where the installation can be 

made without interference to railroad operations, the casing pipe may be 
omitted when the pipe strength is capable of withstanding railroad loading. 
This type of installation must be approved by the MBTA's Chief Engineering 
Officer. 

 
D. The casing pipe shall be laid across the entire width of the right-of-way. 

Casing pipe shall extend beyond the right-of-way when the right-of-way line 
on either side of the tracks is less than the minimum length of casing 
specified in Section 6, Para. 6.01(E). 

 
E. Pipelines laid longitudinally on railroad right-of-way shall be located in 

accordance with Plate III.  If located within 25 feet of the centerline of any 
track or closer than 45 feet to nearest point of any bridge, building or other 
structure, the carrier pipe shall be encased. 

 
F. Where practicable, pipelines shall be located to cross the tracks at 

approximate right angles, but preferably at not less than 45 degrees. 
 

G. Pipelines shall not be placed within a culvert, under railroad bridges, or 
closer than 45 feet to any portion of a railroad bridge, building, or other 
structure, except in special cases, and then by special design, as approved 
by the Chief Engineering officer. 
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H. Pipelines carrying liquified petroleum gas shall, where practicable, cross the 

railroad where tracks are carried on embankment. 
 

I. Any replacement or modification of an existing carrier pipe and/or casing 
shall be considered a new installation, subject to the requirements of these 
Specifications. 

 
J. Where laws or orders of public authority prescribe a higher degree of 

protection than specified herein, the higher degree so prescribed shall be 
deemed a part of these Specifications. 

 
K. Pipelines and casings shall be suitably insulated from underground conduits 

carrying electric wires on MBTA Railroad Property. 
 
4.03 INSPECTION AND TESTING 
 

For pipelines carrying flammable or hazardous materials, ANSI Codes B 
31.8 and B 31.4, current at time of constructing the pipeline, shall govern the 
inspection and testing of the facility on MBTA Railroad Property, except that 
proof-testing of strength of carrier pipe shall be in accordance with the 
requirements of ANSI Code B 31.4, as applicable, for all pipelines carrying 
all liquified petroleum gas, natural or manufactured gas, and other 
flammable substances. 

 
4.04 CATHODIC PROTECTION 
 

A. Cathodic protection shall be applied to all pipelines and casings carrying 
flammable substances. 

 
B. Where casing and/or carrier pipe is cathodically protected by other than 

anodes, the Chief Engineering Officer shall be notified and suitable testing 
shall be made.  This testing shall be witnessed by the Railroad Company(s) 
to insure that other railroad structures and facilities are adequately protected 
from the cathodic current in accordance with the recommendations of 
Reports of Correlating Committee on Cathodic Protection, current issue by 
the National Association of Corrosion Engineers. 
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4.05 SOIL INVESTIGATIONS 
 
 A. Soil borings (or other soil investigations approved by the Railroad 

Company(s) will be performed to determine the nature of the underlying 
material for all pipe crossings under tracks. See Test Boring Specifications". 
 

B. Borings shall be made on each side of the tracks, on the centerline of the 
pipe crossing, and as close to the tracks as practicable. 

 
C. Soil borings shall be in accordance with the current issue of the American 

Railway Engineering Association Specifications, Chapter 1, Part 1, 
"Specifications for Test Borings".  Soils shall be investigated by the split-
spoon and/or thin-walled tube method and rock shall be investigated by the 
Boring method specified therein. 

 
D. Soil boring logs shall clearly indicate all of the following: 

 
1. Boring number as shown on boring location plan. 
2. Elevation of ground at boring, using same datum as the pipeline 

        construction plans. 
3. Description or soil classification of soils and rock encountered. 
4. Elevations or depth from surface for each change in strata. 
5. Identification of where samples were taken and percentage of 

recovery. 
6. Location of ground water at time of sampling and, if available, 

         subsequent readings. 
7. Natural dry density in lbs./sq. ft. for all strata. 

         8. Unconfined compressive strength in tons/sq. ft, for all strata. 
9. Water content (percent).  Liquid limit (percent) and plastic limit 

         (percent). 
    10. Standard penetration in blows/ft. 

 
E. The location of the carrier pipe and casing shall be superimposed on the 

boring logs before submission to the Chief Engineering Officer. 
 
F. Soil investigation by auger, wash, or rotary drilling methods are not 

acceptable. 
 

G. Soil boring logs shall be accompanied by a plan drawn to scale showing 
location of borings in relation to the tracks and the proposed pipe location, 
the elevation of around surface at each boring, and the elevation of the base 
of rail of the tracks. 
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4.06 GROUND STABILIZATION 
 

Soil stabilization shall take place prior to the start of jacking.  Stabilization shall be 
achieved by dewatering, grouting or a combination of both to maintain the stability 
of the face of the heading. 

 
A. The Owner or its Contractor shall lower and maintain the ground water level 

a minimum of two (2) feet below the invert at all times during construction 
by well points, vacuum well points, or deep wells to prevent inflow of water 
and/or soil into the heading.  Ground water observation wells shall be 
installed in the area to be dewatered to demonstrate that the dewatering 
requirements are being complied with. 

 
B. The grouting contractor shall be a specialist in the field with a minimum of 

five (5) continuous years of successfully grouting soils.  All granular soils 
(silty sands, sand or sand and gravel) shall be stabilized by injection of a 
cement or chemical grout from the ground surface or from the pipe heading. 
The stabilization shall extend as far as necessary outside the periphery of 
the casing pipe in order to maintain a stable face at the heading. 

 
C. Railroad Company(s) forces will survey the crossing prior to, during and after 

construction.  If it is necessary to align or surface the tracks as a result of 
construction, the Railroad Company(s) will perform the work at the expense 
of the Owner or the Owner's Contractor. 

 
4.07 SUPPORT OF TRACKS 
 

A. When jacking, boring, or tunneling, temporary track support structures will be 
installed.  The track support structures will he provided by the Applicant and 
installed by the Railroad Company{s) at the Applicant's expense.  The type 
of temporary track support structures shall be approved by the Railroad 
Company(s)’ 

 
B. All work involving rail, signals, ties and other track material will be performed 

        by the Railroad Company{s) at the Applicant's expense. 
 

C. The Applicant shall deliver the track support structures to a site approved by 
the Railroad Company(s).  Provisions for unloading will be provided by the 
Applicant at no expense to the Railroad Company(s) and the Applicant will 
provide the necessary labor to handle the material for pre-installation 
inventory. 
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4.08 GEOTECH MONITORING 
 

THE FOLLOWING SPECIFICATIONS ARE REQUIRED FOR ALL PIPE 
JACKING OPERATIONS. 
 

    A. Jacking will be on a continuous basis, 24 hours per day, 7 days per week. 
 

    B. The monitoring points will be set up one week before the jacking operation 
          begins.  The MBTA and Railroad Company(s) shall be notified.  Elevation 
          readings shall begin two days prior to the start of jacking and continue for a 
          minimum of two weeks after the completion of the jacking operation.  Initial 
          readings immediately after any surfacing operations shall serve as new 
          baseline figures.  All future elevation readings shall be compared to the 
          adjusted baseline.  If the track deviates to a condition not acceptable to the 
          MBTA or Railroad Company(s), corrections will be made at the proponent's 
          expense. 

 
C. Elevation readings will he taken from the top fall of each track. 

 
D. Elevation readings will be taken every four hours or two times per shift, i.e., 
           six times per day.  The readings will be faxed to the MBTA and Railroad 
           Company(s) on a daily basis and all information is to be presented in legible 
           print.  Additional readings may be required by the MBTA or Railroad 
          Company(s). 

 
E. Stations will be spaced at 15-1/2 foot intervals.  The number of stations 
           required will be determined by the depth of the pipe.  There will be a 
        minimum of two stations on either side of the centerline jacking.  Additional 
           stations may be required by the MBTA or Railroad Company(s), 

 
F. Elevation readings must show the date, time, weather conditions and 

temperature.  Each reading must also provide the following information:  
track number, compass direction, station number, base elevation (with date), 
static elevation, change in elevation (recorded in hundredths and in inches), 
dynamic reading and total deflection in inches.  See sample sheet attached. 

 
G. Station "0" will be located at the centerline of the pipe jacking with Stations 

1 and being to the right and Stations -1 and -2 being to the left when 
standing in the gauge of the near track and looking at the receiving pit.  In 
multiple track areas the stations as determined herein are to be carried 
across each track perpendicular to the near track. 

 
 
H. Elevation readings taken from the top of the rail for static measurement and 

the dynamic readings shall be combined and the sum compared to the 
adjusted baseline.  This reading will demonstrate the difference in elevation 
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caused by the jacking operation. 
 
I. The MBTA requires that the truck be maintained at all times within 

established criteria for the specific track classification.  At the completion of 
the project the requirement for tamping and realigning the tracks, caused by 
the settlement from the construction activity, remains with the proponent for 
the duration as specified by the MBTA in their initial review of the work 
plans.  This tamping and track realignment will be performed by the MBTA 
or Railroad Company(s) at the sole expense of the proponent. 

 
4.09 PIPELINES ON BRIDGES 
 

A. Pipelines carrying flammable or non-flammable substances which by their 
nature might cause damage if escaping on or near railroad facilities or 
personnel, shall not be installed on bridges over railroad tracks or bridges 
carting railroad tracks. 

 
B. The Chief Engineering Officer may approve such an installation when it is 

demonstrated that no practicable alternative is available. 
 
C. When allowed by the Chief Engineering Officer, pipelines on bridges shall be 

located as to minimize the possibility of damage from vehicles, railroad 
equipment, vandalism and other external causes.  Pipelines on bridges may 
be installed in a utility bay that is constructed between the girders of the 
bridge.  The utility bay will be protected from the environment by a 
removable shield bolted to the girders.  This will allow utility companies to 
comply with the Code of Federal Regulations for Periodic Inspection. 

 
D. In the event of pipe relocation due to the reconstruction of a bridge, the 

installation of the new pipe must comply with the requirements in these 
Specifications. 

 
4.10 BONDING AND GROUNDING OF PIPELINES IN ELECTRIFIED TERRITORY 

 
A. Carrier pipe shall be enclosed in a metal casing that is isolated from carrier 

pipe by approved insulators having a dielectric value of not less than 25 k.v. 
that provide an air gap between carrier pipe and casing of not less than 2 
inches. 

 
B. Carrier pipe supporting hangers, mountings or cradles shall provide an 

insulation value of not less than 25 k.v. and an air gap of not less than 2 
inches between casing and any portion of mounting assembly. 

 
C. Any grounding or isolation methods used must have a minimum dielectric of 

25,000 volts. 
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4.11 ABANDONED PIPELINES OR FACILITIES 
 

A. For all pipeline occupations on the railroad right-of-way, the owner of the 
pipeline shall notify the MBTA, in writing, of the intention to abandon the 
pipeline.  Upon abandonment the carrier pipe shall be removed and the 
casing shall be filled with cement grout, compacted sand or other material 
approved by the Chief Engineering Officer.  If it is impractical to remove the 
carrier pipe, then the carrier must be filled along with the annular space 
between the casing and carrier. 

 
B. Facilities other than pipelines will be removed or altered at abandonment to 

the satisfaction of the Chief Engineering Officer. 
 

4.12 DRAINAGE 
 

A. Occupancies shall be designed, and constructed, so that adequate and 
uninterrupted drainage of railroad right-of-way is maintained.  If it becomes 
necessary to block a ditch, pipe or other drainage facility, the applicant shall 
install temporary pipes, ditches or other drainage facilities as required to 
maintain adequate drainage, as approved by the MBTA or Railroad 
Company(s).  Upon completion of the work, the temporary drainage facilities 
shall be removed and the permanent facilities restored. 

 
B. Water may not be pumped or disposed of onto railroad rights-of-way unless 

discharged into an existing drainage facility, providing discharge does not 
cause erosion or leave sediment. 

 
C. When water runoff is disposed of onto MBTA Railroad Property, it must be 

demonstrated to the Railroad Company(s) that the existing drainage facility 
can accommodate the increased runoff.  Drainage calculations stamped by a 
Registered Professional Engineer must accompany all requests to use 
railroad culverts or drainage ditches. 

 
D. If in the estimation of the Chief Engineering Officer or his authorized 

representative, the railroad culvert or drainage ditch has to be cleaned in 
order to allow the increased flow to safely pass through the culvert, it must 
be cleaned at the expense of the applicant. 

 
SECTION 5. CARRIER PIPE 
 
GENERAL: 
 
5.01 DESIGN CRITERIA 
 

A. If the maximum allowable stress in the carrier pipe on either side of the 
occupancy of MBTA Railroad Property is less than specified herein, the 
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carrier pipe on MBTA Railroad Property shall be designed at the same stress 
as the adjacent carrier pipe. 

 
B. Requirements for carrier pipe under railroad tracks shall apply for a minimum 

distance equal to that of the casing pipe. 
 
C. Carrier pipes within a casing shall be designed for railroad live loads as if 

they were not encased. 
 
D. All pipes, ditches and other structures carrying surface drainage on MBTA 

Railroad Property and/or crossing under railroad tracks shall be designed to 
carry the run-off from a one hundred (100) year storm.  Computations 
indicating this design and suitable topographic plans, prepared by a 
Registered Professional Engineer, shall be submitted to the Chief 
Engineering Officer, or his authorized representative, for approval.  If the 
drainage is to discharge into an existing drainage channel on railroad right-
of-way and/or under railroad tracks, the computations should include the 
hydraulic analysis of any existing structures.  Submitted with the 
computations should be formal approval of the proposed design by the 
appropriate governmental agency. 

 
PRODUCTS: 
 
5.02 GENERAL 
 

A. All pipes shall be designed for the external and internal loads to which they 
will be subjected.  The dead load of earth shall be considered 120 pounds 
per cubic foot.  Railroad live loading shall be Cooper’s E-8O with 50% added 
for impact.  On railroad right-of-way or where railroad loading will be 
experienced, the following shall be the minimum requirements for carrier 
pipes: 

 
1. Reinforced concrete pipe - ASTM Spec. C-76, Class V, Wall C. 
 
2. Ductile Iron Pipe - For Culverts and Gravity Sewers - ASTM Spec, A- 

142 Extra Heavy. 
 

5.03 OIL AND GAS PIPES 
 

A. Pipelines carrying oil, liquified petroleum gas, natural or manufactured gas 
and other flammable products shall conform to the requirements of the 
current ANSI B 31.4, with Addenda, "Liquified Petroleum Transportation 
Piping Systems," ANSI B 31.8, "Gas Transmission and Distribution Piping 
Systems," and other applicable ANSI codes, except that the minimum 
allowable stresses for the design of steel pipe shall not exceed the following 
percentages of the specified minimum yield strength (multiplied by the 
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longitudinal joint factor) of the pipe as defined in the ANSI Codes: 
 

1. Steel pipe within a casing under, across and longitudinally on MBTA 
Railroad Property.  (The following percentages apply to hoop stress): 

 
a. Seventy-two percent for installation on oil pipelines. 
b. Fifty percent for pipelines carrying liquified petroleum gas and 
      other flammable Iiquids with low flash point. 
c. Sixty percent for installations on gas pipelines. 

 
2. Steel pipe without a casing laid longitudinally on MBTA Railroad 

Property.  (The following percentages apply to hoop stress): 
 

a. Sixty percent for installations on oil pipelines. 
b. Forty percent for pipelines carrying liquified petroleum gas and 
      other flammable Iiquids with low flash point. 
c. Forty percent for installations on gas pipelines. 
 

B. Design computations showing compliance with the requirements of 
Paragraph 5.03(A) above, and prepared by a Registered Professional 
Engineer, shall accompany the application for occupancy. 

 
5.04 CAST IRON PIPE:  For water and other materials under pressure shall conform to 

the current ANSI specifications A-21 Series 21/45 Iron strength with plain end, 
compression type or mechanical joints.  The strength to sustain external railroad 
and other loadings shall be computed in accordance with the current ANSI A-21.1 
“Thickness Design of Cast Iron Pipe." 

 
5.05 VITRIFIED CLAY PIPE:  ASTM Spec C-700, Extra Strength. 
 
5.06 CORRUGATED METAL PIPE:  AREA Spec Chapter I, Part 4 
 
5.07 ASBESTOS CEMENT PIPE (Non-pressure):  ASTM Spec. C-428, C1. 5000 Min. 

Pressure:  AWWA Spec. C400, C1. 150 Min. 
5.08 OTHER:  Other miscellaneous piping not specified above shall be submitted to 

approval by the Chief Engineering Officer. 
 
5.09 SHUT-OFF VALVE 
 

A. Provide accessible emergency shut-off valves at each side of the railroad 
within distances and at locations as directed by the Chief Engineering 
Officer. 

 
B. Where pipelines are provided with automatic control stations and within 

distances approved by the Chief Engineering Officer, no additional valves 
will be required. 
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5.I0 SIGNS 
 

A. Prominently identify all pipelines at rights-of-way by durable, weatherproof 
signs located over the centerline of the pipe.  Mark pipelines at under 
crossings on both sides of track.  Signs shall display the following: 

 
1. Name and address of pipeline Owner. 
2. Contents of Pipe. 
3. Pressure in Pipe. 
4. Depth below grade at point of sign. 
5. Emergency telephone in event of pipe rupture. 
6. Railroad File Number. 

 
B. For pipelines running Iongitudinally on MBTA Railroad Property, place signs 

over the pipe (or offset and appropriately mark) at all changes in direction 
the pipeline.  Locate signs so that when standing at one sign, the next 
adjacent marker in either direction is visible.  In no event shall pipeline 
identification signs be placed more than 500 feet apart, unless otherwise 
directed by the Chief Engineering Officer. 

 
C. Submit details of signs (materials, size, methods of support, etc.) to the 

Chief Engineering Officer for approval. 
 

EXECUTION: 
 
5.11 INSTALLATION: 
 

A. Install carrier pipes in accordance with approved Construction Drawings, 
           requirements of this specification, and all applicable codes and ordinances. 
 
B. Install carrier pipes with sufficient slack so they are not in tension. 
 

SECTION 6. CASING PIPE 
 
GENERAL: 
 
6.01 DESIGN CRITERIA 
 

A. Casing pipe and joints shall be of metal and of leakproof construction. 
 
B. Casing pipe shall be designed for the earth and/or other pressures present, 

and for railroad live load.  The dead load of earth shall be considered 120 
pounds per cubic foot.  Railroad Live load shall be Cooper E-80 with 50g 
added for impact. 
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C. The inside diameter of the casing pipe shall be such as to allow the carrier 
pipe to be removed subsequently without disturbing the casing or the 
roadbed.  For carrier pipe less than six (6) inches in diameter, the inside 
diameter of the casing pipe shall be at least two (2) inches greater than the 
largest outside diameter of the carrier pipe joints or couplings.  For carrier 
pipe six (6) inches and over in diameter, the inside diameter of the carrier 
pipe shall be at least four (4) inches greater than the largest outside 
diameter of the carrier pipe joints or couplings. 

 
D. For flexible casing pipe, a minimum vertical deflection of 3 percent of its 

diameter, plus 1/2 inch, shall be provided so that no loads from the roadbed, 
track, traffic or casing pipe itself are transmitted to the carrier pipe.  When 
insulators are used on the carrier pipe, the inside diameter of the flexible 
casing pipe shall be at least two (2) inches greater than the outside diameter 
of the carrier pipe for pipe less than eight (8) inches in diameter; at least 3- 
1/4 inches greater for pipe 8 to 16 inches in diameter, and at least 4-1/2 
inches greater for pipe 18 inches and over in diameter.  In no event shall the 
casing pipe diameter be greater than is necessary to permit the insertion of 
the carrier pipe. 

 
E. Casing pipe under railroad tracks and across MBTA Railroad Property shall 

extend the Greater of the following distances, measured at right angles to 
centerline of track: 

 
1. Across the entire width of MBTA Railroad Property. 
2. Two (2) feet beyond ditch line. 
3. Three (3) feet beyond toe of slope. 
4. A minimum distance of 25 feet each side from centerline of outside 
  track when casing is sealed al both ends. 
5. A minimum distance of 45 feet from centerline of outside track when 
  casing is open at both ends. 

 
F. If additional tracks are constructed in the future, the casing shall be 

extended at the expense of the Applicant. 
 
G. Table of Live Loads 

 
LIVE LOADS, INCLUDING IMPACT, FOR VARIOUS HEIGHTS OF COVER FOR 
COOPER E- 80 
 
COVER(FT) LOAD(PSF) COVER(FT) LOAD(PSF) COVER(FT) LOAD(PSF) 
     2 ….. 3800 1O ...... 1100 20 ...... 300 
     5 ......2400 12 ....…  800 30 …... 100 
     8 ..... 1600 15 ...….  600 
 
6.02 PROTECTION AT ENDS OF CASING 
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A. Casings for carriers of flammable substances shall be sealed to the outside 

of the carrier pipe.  Details of seals shall be shown on the plans. 
 
B. Casings for carriers of non-flammable substances shall have both ends of 

the casing blocked in such a way as to prevent the entrance of foreign 
material, but allowing leakage to pass in the event of a carrier break. 

 
C. Where ends of casing are at or above ground surface and above high water 

level, they may be left open, provided drainage is afforded in such a manner 
that leakage will be conducted away from railroad tracks and structures. 

 
6.03 VENTS 
 

A. Sealed casings for flammable substances shall be properly vented.  Vent 
pipes shall be of sufficient diameter, but in no case less than two (2) inches 
in diameter, and shall be attached near each end of the casing and project 
through the ground surface at right-of-way lines or not less than 45 feet 
(measured at right angles from centerline of nearest track). 

 
B. Vent pipes shall extend at least four (4) feet above the ground surface.  Top 

of vent pipe shall have a down-turned elbow, properly screened, or a relief 
valve.  Vents in locations subject to high water shall be extended above the 
maximum elevation of high water and shall be supported and protected in a 
manner approved by the Chief Engineering Officer. 
 

C. Vent pipes shall be at least four (4) feet from the closest aerial electric wires. 
 
D. When the pipeline is in a public highway, street-type vents shall be installed. 

 
 
PRODUCTS: 
 
6.04 STEEL PIPE 
 

The minimum yield strength for steel pipe will be 35,000psi.  Smooth wall 
pipes with a nominal diameter greater than 70 inches require special 
approval by the Chief Engineering Officer.  See Plate V, "Table of Minimal 
Wall Thickness for Steel Casing Pipe." 

 
6.05 CAST IRON PIPE 
 

May be used for a casing, provided the method of installation is by open 
trench.  Cast iron pipe shall conform to ASTM Specification A-142, Extra 
Heavy.  The pipe shall be of the mechanical joint type or plain end type with 
compression type couplings. 
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6.06 CORRUGATED METAL PIPE AND CORRUGATED STRUCTURAL PLATE 

PIPE 
 

May be used for casing only when emplaced by the open-cut method. 
Jacking or boring through railroad embankment is not permitted.  Pipe shall 
be bituminous coated and shall conform to AREA Specifications Chapter 1, 
Part 4. 
 

6.07 REINFORCED CONCRETE PIPE 
 

Shall conform to ASTM Specification C 76, Class V, Wall C.  It shall be used 
only in the open cut and jacking methods of installation.  If concrete pipe is 
to be jacked into place, grout holes tapped for at least 1-1/2 inch pipe 
spaced at approximately 8 feet around the circumference and approximately 
4 feet longitudinally shall be cast into the pipe at manufacture.  Immediately 
upon completion of jacking operations, the installation shall be pressure 
grouted. 

 
6.08 TUNNEL LINER PLATES 
 

Shall be four flange and otherwise conform to American Railway Engineering 
Association Specifications Chapter 1, Part 4.  In no event shall the liner plate 
thickness be less than 0.1046 inches.  Tunnel liner plates are to be used 
only to maintain a tunneled opening until the carrier pipe is installed.  After 
installation the annular space between the carrier and liner must be filled 
with 1:6 cement grout or lined with 6 inches of concrete, reinforced with 6x6-
6/6 wire mesh for tunnels up to 108 inches in diameter. Required thickness 
of lining for larger tunnels will be determined by span and structural analysis.  
Manufacturer's Shop Detail plans and manufactures computations showing 
the ability of the tunnel liner plates to resist the jacking stresses shall be 
submitted to the Chief Engineering Officer for approval. 
 

EXECUTION: 
 
6.09 DEPTH OF INSTALLATION: 
 

A. Casing pipe under railroad tracks and across MBTA Railroad Property shall 
be at least 6-1/2 feet from top of rail to top of casing at its closest point. 
Under secondary or industrial tracks this distance will be at least 5-1/2 feet. 
On other portions of MBTA Railroad Property where casing is not directly 
beneath any track, the depth from ground surface or from bottom of ditches 
to top of casing shall be at least four (4) feet, unless otherwise specified 
herein. 

 
B. Pipelines laid longitudinally on MBTA Railroad Property 50 feet or less from 
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centerline of track, shall be buried not less than five (5) feet from ground 
surface to top of pipe.  This applies to all pipelines carrying oil, gas, 
petroleum products, or other flammable or highly volatile substances under 
pressure, and all non-flammable substances which by their nature or 
presence in the judgment of the Chief Engineering Officer may be hazardous 
to life or property.  For pipelines carrying water, sewage and non-flammable 
substances, the distance from surface of ground to top of pipe shall not be 
less than four (4) feet. 

 
C. Pipelines located within the line of track live load influence (as shown on 

Plates II and Ill) are subject to railroad loading and require a casing or are 
to be of special design approved by the Chief Engineering Officer.  All 
longitudinal occupation locations must be approved by the Chief Engineering 
Officer. 

 
D. The minimum cover shall be at least three (3) feet when pipeline is laid more 

than 50 feet from center line of track. 
 

E. Pipelines installed under or adjacent to any overhead structure must be a 
minimum of 29 feet from the bottom of the structure to the top of the casing. 
Such installations must comply with the above requirements. 

 
6.10 METHOD OF INSTALLATION 
 

A. The Owner or its Contractor shall submit to the Chief Engineering Officer, 
data and information demonstrating that he or his subcontractor has had 
successful previous experience in jacking, or using the proposed method of 
installation, in similar situations. 

B. Before any work is begun within the limits of jacking, the Owner or its 
Contractor shall have assembled all tools, materials, and equipment which 
will be required.  When the Owner or its Contractor has started the jacking 
operation, he will proceed in a continuous operation without stopping.  This 
will minimize the tendency of the material to freeze around the pipe. 

 
C. A jacking shield shall be used and jacked ahead of the casing pipe.  The 

excavation within the jacking pipe should not advance beyond the head of 
the pipe shield.  If the stability at the face needs to be maintained from 
raveling or running soil, suitable temporary bulkheads, struts, and bracing 
shall be required.  After completion of the sleeve installation the annular 
space around it shall he completely grouted with cement grout under 
pressure. 

 
D. Casing pipe ends shall he beveled with a single V-groove toe field welding. 

Pipe joints shall be butt welded and shall be a full penetration on the outside 
circumference of the pipe.  The single V-groove butt weld shall conform to 
the latest A.W.S. Welding Code.  All joints of the easing pipe shall be butt 
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welded, by a certified welder, prior to being subject to the jacking operation. 
 

Alternate method:  The casing pipe may be jacked without being butt welded 
through the use of a continuous 1/2"x12" interior collar plate.  The collar 
plate shall be welded completely upon completion of the jacking operation. 
All welding shall conform to the latest A.W.S. Welding Code, and shall be 
performed by a certified welder. 

 
6.11 CONSTRUCTION: 
 

A. The casing pipe shall be constructed so as to prevent leakage of any 
substance from the casing throughout its length, except where the ends are 
left open, or through vent pipes when the ends are sealed.  The casing shall 
be installed so as to prevent the formation of a waterway under the railroad, 
shall have an even bearing throughout its length, and shall slope to one end 
(except for longitudinal occupancy). 

 
B. Casing pipes shall be installed by the following methods: 

 
1. Jacking 

 
a. This method shall be in accordance with the most current 

edition of the American Railway Engineering Association 
Specifications, “jacking Culvert Pipe Through Fills."  This 
operation shall be conducted without handmining ahead of the 
pipe and without the use of any type of boring, auguring, or 
drilling equipment. 

b. Bracing and backstops shall be designed and jacks of sufficient 
rating used so that the jacking will be continuous. 

 
2. Drilling 
 

This method employs the use of an oil field type rock roller bit 
or a plate bit made up of individual roger cutter units which is 
welded to the pipe casing being installed and which is turned 
as it is advanced.  The pipe is turned for its entire length from 
the drilling machine to the ground being drilled.  A high density 
slurry is injected through a small supply line to the head which 
acts as a cutter lubricant.  This slurry is injected at the rear of 
the cutter units to prevent any jetting action ahead of the pipe. 
The drilling machine runs on a set of steel rails and is 
advanced (thus advancing the pipe) by a set of hydraulic jacks. 
The method is the same whether earth or rock is being drilled. 
Any other drilling methods shall be submitted to the Chief 
Engineering Officer for approval. 
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3. Tunneling 
 

Tunneling operations shall be conducted as approved by the 
Railroad Company(s).  Care shall be exercised in trimming the 
surface of the excavated section in order that the steel liner 
plates fit snugly against the undisturbed material.  Excavation 
shall not be advanced ahead of the previously installed liner 
plates any more than is necessary for the installation of the 
succeeding liner plate.  The vertical face of the excavation shall 
be supported as necessary to prevent sloughing.  At any 
interruption of the tunneling operation, the heading shall be 
completely bulkheaded.  Tunneling shall be conducted 
continuously, on a 24 hour basis until the tunnel liners extend 
at least one foot beyond the railroad line of influence. 
 

b. When tunneling, tight breasting must be maintained around the 
entire face.  On any shutdowns (under or beyond railroad 
influence line, see Plate II), the entire face will be fully 
breasted and packed with hay. 
 

c. The tail void shall be filled with pea stone (or other approved 
material) simultaneously with each advancement of the shield. 

 
d. An ample supply of hay and/or sandbags must be kept at the 

site to fill any voids caused by the removal of large stones or 
other obstructions extending outside the shield. 

e. A uniform mixture of 1:6 cement grout shall be placed under 
pressure behind the liner plates, in addition to the previously 
placed pea stone.  Grout holes, tapped for at least 1-1/2 inch 
pipe and spaced 3 feet � around the tunnel liner, shall be 
placed in every other ring.  Grouting shall start at the lowest 
dole and proceed upwards.  A threaded plug shall be installed 
in each grout hole as the grunting is completed at that hole. 

 
f. Grouting shall be kept as close to the heading as possible, 

using grout stops behind the liner plates.  if necessary, 
grouting shall proceed as directed by the Railroad Company(s), 
but in no event shall more than six lineal feet of tunnel be 
progressed beyond the grouting. 

 
4. Tunneling Shields 
 

a. All pipes 70 inches and larger in diameter shall be emplaced 
with the use of a tunneling shield, unless otherwise approved 
by the Chief Engineering Officer.  Pipes of smaller diameter 
may also require a shield when, at the sole discretion of the 
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Chief Engineering Officer, soil, or other conditions indicate its 
need. 

 
b. The shield shall be of steel construction, designed to support 

railroad track loading as specified in Paragraph 6.01 B herein, 
in addition to other loadings it must sustain.  The advancing 
face shall be provided with a hood, extending no less than 20 
inches beyond the face and extending around no less than the 
upper 240 degrees of the total circumference.  Installations 
made with linear plates shall be provided with a full 360 degree 
shield.  It shall be of sufficient length to permit the installation 
of at least one complete ring of liner plates within the shield 
before it is advanced for the installation of the next ring of liner 
plates,  It shall conform to and not exceed the outside 
dimensions of the pipe being emplaced by more than one inch 
at any point in the periphery. 

 
c. The shield must be adequately braced and provided with 

necessary appurtenances for completely bulkheading the face 
with horizontal breastboards, and arrange so that the 
excavation can be benched as may be necessary.  Excavation 
shall not be advanced beyond the edge of the hood, unless 
otherwise approved by the Railroad Company(s). 

 
d. Manufacturer's Shop Detail plans and computations showing 

the ability of the tunnel liner plates to resist the jacking stresses 
shall be submitted to the Chief Engineering Officer for 
approval. 

 
e. For jacking reinforced concrete pipe, the shield shall be 

fabricated as a special section of reinforced concrete pipe with 
the steel cutting edge, hood, breasting attachments, etc., cast 
into the pipe.  The wall thickness and reinforcing shall be 
designed for the jacking stresses. 

 
f. Grout holes tapped for no less than 1-1/2 inch pipe, spaced at 

approximately 3 foot centers around the circumference of the 
shield (or the aforementioned special reinforced concrete 
section) and no more than 4 foot centers longitudinally shall be 
provided. 

 
g. Detail plans sufficient to determine the adequacy of the shield, 

accompanied with design calculations prepared by a 
Registered Professional Engineer, shall be submitted to the 
Chief Engineering Officer for approval and no work shall 
proceed until such approval is obtained. 
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5. Boring 
 

a. This method consists of pushing the pipe into the fill with a 
boring auger rotating within the pipe to remove the spoil. 
When augers, or similar devices, are used for pipe 
emplacement, the front of the pipe shall be provided with 
mechanical arrangements or devices that will positively prevent 
the auger and cutting head from leading the pipe so that there 
will be no unsupported excavation ahead of the pipe. The 
auger and cutting head arrangement shall be removable from 
within the pipe in the event an obstruction is encountered. The 
over-cut by the cutting head shall not exceed the outside 
diameter of the pipe by more than one-half inch.  The face of 
the cutting head shall be arranged to provide reasonable 
obstruction to the free flow of soft or poor material. 

 
b. Plans and descriptions of the auger stop arrangement to be 

used shall be submitted to the Chief Engineering Officer for 
approval, and no work shall proceed until such approval is 
obtained and the arrangement is inspected in the field by the 
Railroad Company(s). 

 
c. The use of water or other Iiquids to facilitate casing 

emplacement and/or spoil removal is prohibited. 
 

d. Any method which employs simultaneous boring and jacking or 
drilling and jacking for pipes over 8 inches in diameter which 
does not have the above approved arrangement WILL NOT BE 
PERMITTED.  For pipes 8 inches and less in diameter, 
auguring or boring without this arrangement may be 
considered for use only as approved by the Chief Engineering 
Officer. 

 
C. If an obstruction is encountered during the installation which stops the 

forward action of the pipe, and it becomes evident that it is impossible 
to advance the pipe, operations will cease and the pipe shall be 
abandoned in place and filled completely with grout, in accordance 
with Section 4, Paragraph 4.10. 

 
D. Bored or jacked installations shall have a bored hole essentially the 

same as the outside diameter of the pipe plus the thickness of the 
protective coating.  If voids should develop or if the bored hole 
diameter is greater than the outside diameter of the pipe (plus 
coating) by more than 1 inch, grouting or other methods approved by 
the Railroad Company(s) shall be employed to fill such voids. 
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E. Pressure grouting or freezing of the soils before or during jacking, 

boring, or tunneling may be required at the direction of the Railroad 
Company(s) to stabilize the soils, control water, prevent loss of 
material and prevent settlement or displacement of the embankment 
and/or tracks.  Grout shall be cement, chemical or other special 
injection material selected to accomplish the necessary stabilization. 

 
F. The materials to be used and the method of injection shall be 

prepared by a Registered Professional Engineer (Geotechnical), or by 
an experienced and qualified company specializing in this work and 
submitted for approval to the Railroad Company(s) before the start of 
work.  Proof of experience and competency shall accompany the 
submission. 

 
G. When water is expected to be encountered, pumps of sufficient 

capacity shall be provided and maintained at the site, and continually 
attended on a 24-hour basis, until in the sole judgment of the Railroad 
Company(s), their operation can be safely halted.  When dewatering, 
close observation shall be maintained to detect any settlement or 
displacernent of railroad embankment, tracks, and facilities. 

 
H. Proposed methods of dewatering must be submitted to the Railroad 

Company(s) for approval prior to implementation.  The discharge from 
the dewatering operations in the vicinity of the railroad shall be 
carefully monitored.  If in the opinion of the Railroad Company(s), 
there is an excessive loss of fine soil particles at any time during the 
dewatering process, the dewatering will be halted immediately.  The 
dewatering operation cannot resume until the unsatisfactory condition 
is remedied to the satisfaction of the Railroad Company(s). 
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SECTION 1. SCOPE 
 
1.01 These specifications apply to the design of electric transmission wires and cables 
      (power and communication) which are to be located over, under. across or upon 
      property, facilities, and tracks owned by the MBTA. 
 
SECTION 2. LICENSE TO ENTER MBTA RAILROAD PROPERTY 
 
2.01 Individuals, corporations. or municipalities desiring wire or cable occupations must 

agree, upon approval of the construction details by the Chief Engineering Officer, to 
execute an appropriate occupational agreement and pay any required fees and/or 
rentals outlined therein. 

 
2.02 Application for an occupancy shall be submitted in writing to: 
 

               Director of Real Estate 
               MBTA, 10 Park Plaza 
               Boston, Massachusetts 02116 

 
See "Guidelines and Procedures for Construction on MBTA Railroad Property." 

 
2.03 All applications shall be accompanied with six (6) copies of all construction plans, 
       specifications and computations concerning the proposed occupancy. 
 
SECTION 3. APPROVAL OF PLANS 
 
3.01 Entry upon MBTA Railroad Property for the purpose of conducting surveys, field 

inspections, obtaining soil information, or any other purpose associated with the 
design and engineering of the proposed occupancy, will be permitted only with a 
proper entry permit prepared by the MBTA Real Estate Department.  The issuance 
of such a permit does not constitute authority to proceed with the actual 
construction.  Construction cannot begin until the proper insurance certificate is 
received and a formal agreement is executed by the MBTA and permission is 
received by the Railroad Company(s). 

 
302 Plans shall be drawn to scale and show the following:  (See attached plates I - VI) 
 

A. Plan view of crossing or occupation in relation to all Railroad 
           Company(s) facilities.  (See Plate 1) 
 
B. Location of wire or cane (in feet) from nearest railroad mile post, center line 

of a railroad bridge (giving bridge number), or center line of a passenger 
station.  In all cases, the name of the County and City or Town in which the 
proposed facilities are located must be shown. 

 
C. Profile of ground on center line of pole or tower line, showing 
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clearances between top of rail and bottom of sag, as well as clearances 
from bottom wire or cable to top wire or cable of the MBTA's 
transmission, signal and communication lines and catenary.  If none of 
these facilities are in existence at the point of crossing, the plan should 
so indicate.  Actual under-clearances are to be shown.  (See Plate V for the 
required clearances). 

 
D. Show all known property lines.  If wires, cables or conduits are within 

public highway limits, such limits should be clearly indicated with 
dimensions from center line. 

 
E. The plan must be specific as to: 
 

1. Base diameter, height, class and bury of poles.  Poles shall be 
set no closer than 13'6" from face of pole to center line of 
nearest track.  When necessary, however, each location will be 
analyzed to consider speed, traffic, access, etc. 

 
2. Number, size and material of power wires, as well as number 

of pairs in communication cables. 
 

3. Nominal voltage of line, type of current and frequency. 
 

4. Number, location, size and material of anchors and all guying 
for poles and arms. 

 
NOTE:   Double cross-arms are required on poles adjacent to track.  Any tower 

designs must be accompanied by engineering computations and data. 
 
SECTION 4. CONSTRUCTION REQUIREMENTS 
 
4.01 Power and communication lines shall be constructed in accordance with "Safety 

Rules for the Installation and Maintenance of Electric Supply and Communication 
Lines, National Electrical Safety Code Handbook, Part 2" (current issue), with the 
following exceptions: 

 
A. Item 3 (c), page 2. 

 
B. Casing pipes to contain power or communication wires or cables 

having an outside diameter of over four (4) inches shall be constructed 
in accordance with the current issue of MBTA Railroad Operations 
"Pipeline Occupancy Specifications". 

 
 
SECTION 5. LONGITUDINAL OCCUPATIONS 
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5.01 Wires and cables running Iongitudinally along railroad right-of-way shall be 
constructed as close to MBTA property lines as possible in accordance with 
Plate III.  For electrical power lines and cables with voltages of 34,500 or over and 
communication canes containing over 180 pairs, the following information must be 
submitted in addition to the detail of the pole top configuration as called for on Plate 
IV of these specifications: 

 
A. Voltage of circuit(s) or number of pairs. 
B. Phase of electrical circuit(s). 
C. Number of electrical circuits. 
D. Size (AWG or CM) and material of wires and cables. 

 
5.02 Any facilities overhanging MBTA Railroad Property must have approval of the 

MBTA and appropriate rental charges will be applied. 
 

SECTION 6. INDUCTIVE INTERFERENCE 
 
6.01 On agreements covering longitudinal occupations, provisions will be included that 

the applicant will provide appropriate remedies, at his own expense, to correct any 
inductive interference with MBTA facilities. 
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Submittals for bridge erection, demolition, or other hoisting operations shall be 
prepared and stamped by a Registered Professional Engineer and must include the 
following: 
 
1. Plan view showing locations of crane or cranes, operating radii, with delivery or 

disposal locations shown. 
 
2. Crane rating sheets showing cranes to be adequate for 150% of the lift.  Crane and 

boom nomenclature is to be indicated. 
 
3. Plans and computations showing weight of picks. 
 
4. Location plan showing obstructions, indicating that the proposed swing is possible. 
 
5. Data sheet listing type and size of slings or other connecting equipment.  Include 

copies of catalog cuts or information sheets of specialized equipment.  The method 
of attachment must be detailed on the erection plan.  All lifting components must be 
adequate for 150% of the lift. 

 
6. A complete procedure indicating the order of lifts and any repositioning or re-

hitching of the crane or cranes. 
 
7. Plans detailing temporary support of any components or intermediate stages. 
 
8. A time schedule (by hour and day) of the various stages, as well as a schedule for 

the entire lifting procedure. 
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TEMPORARY SHEETING AND SHORING 
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The following items are to be included in the design and construction procedures 
for all permanent and temporary facilities on, over, under, within or adjacent to MBTA 
Railroad Property: 
 
1. Footings for all piers, columns, walls or other facilities shall be located and 

designed so that any temporary sheeting and shoring for support of adjacent track 
or tracks during construction will not be closer than toe of ballast slope.  (See 
dimensions in the MBTA's Book of Standard Plans, #1000 and #1002 for tangent 
and curved track).  Sheeting will be required when excavation is inside of a line 
which extends horizontally from 5.5 feet off center line of adjacent track, then on a 
2 (horizontal) to 1 (vertical) slope.  This is known as the zone of influence. 

 
2. Where physical condition of design impose insurmountable restrictions requiring the 

placing of sheeting closer than specified above, the matter must be submitted to 
the Chief Engineering Officer for approval of any modifications. 

 
3. When support of track or tracks is necessary during construction of above 

mentioned facilities, interlocking steel sheeting adequately braced and designed to 
carry E-80 live load plus 50% impact is required.  Soldier piles and lagging will be 
permitted for supporting adjacent track or tracks only when required penetration of 
steel sheet piling cannot be obtained or when in the opinion of the Chief 
Engineering Officer, or his authorized representative, steel sheet piling would be 
impracticable to place. 

 
4. Exploratory trenches, three (3) feet deep and fifteen (15) inches wide in the form of 

an "H" with outside dimensions matching the outside of sheeting dimensions are to 
be hand dug, prior to placing and driving steel sheeting, in areas where railroad 
underground installations are known to exist.  These trenches are for exploratory 
purposes only and are to be backfilled and compacted immediately.  This work 
must be done in the presence of a railroad inspector. 

 
5. Absolute use of track is required white driving sheeting adjacent to any track. 

Procedure for arranging the use of track shall be through the Railroad Company(s) 
representative on the project. 

 
6. Cavities adjacent to sheet piling, created by driving of sheet piling, shall be filled 

with sand and any disturbed ballast must be restored and tamped immediately as 
required by the Railroad Company(s). 

 
7. Sheet piling shall be cut off at top of tie during construction.  After construction and 

backfilling has been completed, the piling within twelve (12) feet from centerline of 
track will be cut off 24" below bottom of tie or 24" below finished grade, whichever 
is greater.  Sheeting, used as a form on a permanent structure, will be cut as 
directed by the Railroad Company(s). 
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8. The excavation adjacent to the track shall be covered and protected by handrails 
and barricades, warning lights shall be provided by the Contractor as directed by 
the Railroad Company(s). 

 
9. Graded backfill material shall be compacted at near optimum moisture content, in 

layers not exceeding 6 inches in compacted thickness, by pneumatic tampers, 
vibrator compactors, or other approved means to the base of the railroad subgrade. 
Material in the vicinity of sheet pile shall be compacted to not less than 95 percent 
of AASHTO T 99, Method C.  The Contractor will be required to supply, to the job 
site, ballast stone as prescribed herein to be installed by the Railroad Company(s). 

 
10. The Contractor is to advise the Railroad Company(s) of the time schedule of each 

operation and obtain approval of the Railroad Company(s) for all work to be 
performed adjacent to MBTA tracks so that it may be properly supervised by 
railroad personnel. 

 
11. AII drawings for temporary sheeting and shoring shall be prepared and stamped by 

a Registered Professional Engineer and shall be accompanied by complete design 
computations when submitted for approval. 

 
12. Particular care shall be taken to avoid erosion or filling of the Railroad Company(s) 

drainage facilities.  Erosion and sediment control in the vicinity of the railroad shall 
be as approved by the Chief Engineering Officer.  Correction of disrupted Railroad 
Company(s) drainage facilities shall be at the Contractor's sole expense. 

 

2  



MBTA REQUIREMENTS FOR GEOTECH MONITORING 
 

THE FOLLOWING SPECIFICATIONS ARE REQUIRED FOR ALL PILE 
DRIVING/EXCAVATING OPERATIONS: 

 
1. Pile driving will be on a continuous basis for each pile driven.  Once a pile is 

started, it will be driven or cut off at an elevation not to exceed the plane across the 
top of the rails of any track within 8’-6” plus 2” for each degree of curvature from 
centerline of track to the closest edge of the edge or excavation. 

 
2. The monitoring points will be set up one week before the pile driving or excavation 

operations begin.  The MBTA and the Railroad Company(s) shall he notified.  
Elevation readings to establish the initial baseline reading shall begin two days prior 
to the start of driving.  Readings shall be for a minimum of two weeks after the 
completion of the driving or backfilling of the excavation, whichever is longer.  Initial 
readings immediately after any surfacing operations shall serve as new baseline 
figures.  All future elevation readings shall be compared to the adjusted baseline.  If 
the track deviates to a condition acceptable to the MBTA or Railroad Company(s), 
corrections will be made at the proponent's expense. 

 
3. Elevation readings will be taken from the top of each rail of each track within the 

"zone of influence” the excavation.  See Section 1, Page 1 of this specification. 
 
4. Elevation readings will be taken once per eight hour shift.  The readings will be 

faxed to the MBTA Railroad Company(s) on a daily basis and all information is to 
be presented in legible print.  During excavation within the sheet pile protected 
area, the top of rail elevations shall be checked every hour.  Additional readings 
may be required by the MBTA or Railroad Company(s). 

 
5. Stations shall be spaced at 15-1/2 foot intervals.  The number distractions required 

will be determiner the length of the excavation parallel to the tracks.  There will be 
four additional stations on each end of the pile driving/excavation operation along 
the track.  Extra stations may be required by the MBTA or Railroad Company. 

 
6. Elevation readings must show the date, time, weather conditions and temperature.  

Each reading must also provide the following information: track number, compass 
direction, station number, base elevation (with date), static elevation, change in 
elevation (recorded in hundredths and in inches), dynamic reading and total 
deflection in inches.  See sample sheet attached. 

 
7. Station “0" will be located at the centerline of the project with Stations 1, 2. 3, etc., 

being to the right and Stations -1, -2, -3, etc., being to the left when standing on the 
near track and looking at the work.  In multiple track areas the stations as 
determined herein are to be carried across each track located within any part of the 
zone of influence.  See Plate I. 
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8. At each monitoring station a dynamic loud measurement will also be taken.  The 
dynamic load measurement device will consist of a wooden stake placed firmly in 
the ballast and in initially in contact with the bottom of the rail.  The loaded 
measurement is the resultant gap between the bottom of the rail and the top of the 
stake caused by the deflection of the rail under the load of a passing train.  Based 
on field observations of the excavation, and at the option of the MBTA or railroad 
company(s), this requirement may be reduced. 

 
9. Elevation readings taken from the top of rail for static measurement and the 

dynamic reading shall be combined and the sum compared to the adjusted 
baseline.  This reading will demonstrate the difference in elevation caused by the 
excavation. 

 
10. The MBTA requires that the track be maintained at all times within established 

criteria for the specific track classification.  At the completion of the project the 
requirement for tamping and realigning the tracks, caused by the settlement from  

 the construction activity, remains with the proponent for the duration as specified by 
the MBTA in their initial review of the work plans.  This tamping and track 
realignment will be performed by the MBTA or railroad company(s) at the sole 
expense of the proponent. 
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       Blasting on, over, under, within or adjacent to MBTA Railroad Property will be 
permitted only in special cases where it is demonstrated to the MBTA's Chief Engineering 
Officer that there is no practicable alternative to perform the work. 
 
       In such cases when blasting is permitted, the Contractor must submit a detailed 
blasting program to the MBTA and Railroad Company(s) for approval prior to the 
commencement of any work.  The blasting program must contain the following 
information: 
 

a. Site plan with location of nearest MBTA structure. 
b. Plan of each blast showing hole spacing and delay pattern. 
c. Diameter and depth of each hole. 
d. Amount of explosives per hole. 
e. Total pounds of explosives per day. 
f. Total amount of explosives per blast. 
g. Type of non-electric delays to be used. 
h. Amount of stemming in each hole. 
i. Type of explosive to be used. 
j. Soil and rock profile in blast zone. 
k. Scaled distance to the nearest MBTA facility. 
l. Type and location of seismograph to be used. 
m. Size of blasting mats to be used. 
n. Safety precautions to be followed. 

 
The following general requirements are to be adhered to: 
 

a. Obtain the services of a qualified vibration and blasting consultant to monitor 
the blasting. 

b. Use a non-electric detonation system whenever possible.  If electric caps are 
used, a check must be made for stray currents, induced current and radio 
frequency energy to insure that this hazardous extraneous electricity is at an 
acceptable safe level. 

c. Provide an open face for maximum relief of burden. 
d. Limit the maximum peak particle velocity to 1 inch per second.  Depending 

on existing conditions, this may be modified to 2 inches per second. 
e. Maintain an initial scale distance of 60 ft. per 1-1/2 lbs.  After initial blasting, 

scale distance may be modified to a minimum of 50 ft per 1-1/2 lbs., if 
conditions permit. 

 
Scale distance -- Distance from blast to structure (in feet) 
 

Weight of explosives per delay (in pounds) 
 
       The contractor shall provide for a pro-blast and post blast survey, including 
photographs.  An inspection of all nearby MBTA facilities shall be made to determine any 
changes that may occur due to blasting operations. 
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       The contractor shall coordinate all blasting with the MBTA and Railroad 
Company(s) in advance to determine when the charges may be set.  The contractor is 
advised that the MBTA and Railroad Company(s) use two way radios for train control.  
The radios operate in the 160 Mhz area.  These radios cannot be turned off at any time. 
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TEMPORARY PROTECTION SHIELDS FOR DEMOLITION AND 
CONSTRUCTION  
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       The Railroad Company(s) will determine when and where protection shields are 
required.  The designated construction of temporary protection shields must adhere to the 
following specifications: 
 

1. The construction of temporary protection shields will be designed to prevent 
any dust, debris. concrete, formwork, paint, or tools from falling on MBTA 
Railroad Property below. 

 
2. The temporary protection shields shall be erected prior to the start of work.  

The Railroad Company(s) will determine whether or not sufficient protection 
has been provided to perform the work over any particular area. 

 
3. The temporary protection shields shall remain in place until all work over the 

railroad has been completed and shall be removed only when ordered by the 
Railroad Company(s). 

 
4. To minimize the inconvenience to the users of any properties below and 

adjacent to the project, the Contractor will be required to complete the actual 
erection and removal of the temporary shields within time limits acceptable 
to the Railroad Company(s). 

 
5. The erected temporary protection shields shall not infringe on any existing 

minimum vertical clearance. 
 
6. The Contractor will be required to obtain the approval of the Railroad 

Company(s) before commencing any work beneath the shield.  In certain 
areas, depending on the nature of the work, the Railroad Company(s) may 
require a specific method of protection. 

 
7. The horizontal shield shall he designed to carry a live load of 100 pounds per 

square foot and a single concentrated load of 2,000 pounds located to 
produce maximum stress.  The vertical shield shall be designed to carry a 
wide load of 30 pounds per square foot. 

 
8. Prior to the start of construction, the Contractor will be required to submit 

the details of the temporary protection shield to the Railroad Company(s), 
who will review and approve the details only as to the methods of erection 
and as to whether or not the proposed installation will provide the level of 
protection required at the various locations.  It is the Contractor’s 
responsibility to design these protections so that they are in conformance 
with all existing laws, regulations and specifications that govern this type of 
work.  Shield plans must include a material list and shall be designed by a 
Registered Professional Engineer.  The drawings and calculations must bear 
his seal when they are submitted to the Railroad Company(s). 

 
9. If during the actual construction, the Railroad Company(s) deems that the 
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 shield is not providing the desired level of protection or that the Contractor 
has failed to properly maintain the shield, all work at the affected location 
shall cease until corrective measures acceptable to the Railroad Company(s) 
are instituted. 

 
10. All temporary shields will be constructed using new material. 
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SECTION 1. GENERAL 
 

1.01 All railroad track construction shall be performed under competent 
supervision of personnel experienced in railroad construction and shall 
conform to the standards of the MBTA.  The MBTA and Railroad 
Company(s) will inspect and approve all side tracks prior to being put in 
service.  This specification will be used for side tracks directly on or within 15 
feet of the MBTA property line.  Any construction outside of the MBTA 
property line will be in compliance with the standards of the serving freight 
railroad. 

 
SECTION 2. MATERIALS 
 
2.01 MATERIAL 
 

Rails, ties, switches, frogs, etc. will conform with the standards of the MBTA 
for various types of turnouts and track installations thereby insuring 
replacement availability. 

 
2.02 RAIL 
 

The rails shall be 100# ASCE Section or of a heavier rail section in common 
use, new or relay.  Relay rails shall not have more than 1/4" top wear 
measured vertically along center line of rail and not more than 3/8" side wear 
measured horizontally 3/4" below the normal top of rail.  Rails shall be free 
from kinks, excessive rust and excessive head flow.  Rails having line or 
surface bends that cannot be spiked will be rejected.  Rail shall be free of 
internal defects.  Rail used on the limits of MBTA Railroad Property shall be 
equal in weight and in section to the attached main line. 

 
2.03 CROSS TIES 
 

Cross ties shall conform to MBTA specifications, minimum size will be 7" x 
8" x 8'6" and shall be treated with creosote in accordance with MBTA 
specifications.  Relay ties may be approved after inspection by the MBTA 
and Railroad Company(s) prior to installation. 

 
2.04 SWITCH TIMBER 
 

Switch timber shall be new hardwood and conform to MBTA specifications 
7" x 9" and of lengths required by MBTA standard turnout bill of materials. 
All timber shall be creosote treated as specified for cross ties.  Relay timber 
as above. 

 
2.05 TIE PLATES 
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Tie plates shall be new or relay at least 7-1/2" x 10-3/4", 1/2" thick, double 
shoulder and should be canted.  Tie plates must conform to MBTA 
specifications.  Damaged plates or plates showing more than 25% reduction 
in section due to corrosion or wear will be rejected. 

 
2.06 JOINT BARS 
 

Joint bars shall be new or relay, 100% toeless, 24" long or equal and 
conform to MBTA specifications.  Relay bars must be free from appreciable 
wear.  Joint bars shall have a minimum of four holes and the holes are to fit 
the punchings of the rail.  Holes to have a clearance of 1/16".  Joint bars that 
cannot be drawn up to give a tight fit will be rejected.  No fewer than 4 bolts 
per joint will he allowed. 

 
2.07 BOLTS, NUTS AND WASHERS 
 

Bolts and nuts shall be new and of a size to fit the rail punchings.  They shall 
conform to AREA specifications for low carbon steel track bolts and nuts.  
Washers shall be new spring type of appropriate size and shall conform to 
MBTA specifications. 

 
2.08 TRACK SPIKES 
 

Track spikes shall be 6" long, 5/8" square with an oval head and conform to 
MBTA specifications for soft steel track spikes.  Tangent track will have at 
least 2 rail holding spikes per tie plate and all curves over 3” will have 3 
spikes per tie plate. 

 
2.09 BALLAST 
 

Ballast shall conform to MBTA Material Specification 9248. 
 
2.10 BUMPING POSTS 
 

Bumping posts will be Hayes type, Durable "D" or equal, unless otherwise 
specified, and will conform to MBTA Material Specification 9206. 

 
2.11 DERAIL 
 

Type and quality of derail will be specified for each individual side track 
requirement.  Derail will be connected into the railroad signal system.  This 
will be performed by the Railroad Company(s) at the Owner's expense.  Two 
pairs of insulated joints will be installed at a location to be determined by the 
MBTA.  Side tracks with a descending grade toward the main track will 
require a split switch type derail. 
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SECTION 3. INSTALLATION 
 
3.01 The track will be properly installed with a standard gauge of 4'8-1/2" except 

on sharp curves.  In cases of sharp curves, gauge will be specified by the 
MBTA or the Railroad Company(s). 

 
3.02 Ballast will be installed on top of subgrade for a depth of at least 6" below  

the bottom of tie and brought up to the top of the tie at the center and slope 
off to 1” below top of tie at the ends.  It will then extend 1' beyond the end of 
the tie at that height, at which point it will slope off at a rate of 2:1 to the sub- 
ballast. 

 
3.03 Cross ties will be placed not more than 24" on center on tangent track and 

19 ½ " on center on curved track.  When relay rails are used the unworn side 
will be placed on the gauge side.  Tie plates will be installed on each cross 
tie.  The center of the joint should he installed so as to be suspended by two 
ties. 

 
3.04 It will be the responsibility of the builder of that portion of track designated 

as "property line to end" to connect to that portion of track designated as 
"clearance to property line" and provide the necessary joints or compromise 
joints with bolts as the weights of rail would dictate. 

 
SECTION 4. BONDING 
 
4.01 Where track bonding is necessary, it will be performed by the Railroad 

Company(s) in accordance with MBTA standards. 
 
SECTION 5. APPROVAL 
 
5.01 Plans for track installation must be approved by the MBTA and Railroad 
          Company(s) before the design of the facility to receive rail service is 

finalized. 
 
SECTION 6. CURVATURE OF TRACK 
                                                                                                 
6.01 The recommended curvature shall be exceed 8o or less.  The maximum 

allowable degree of curve is not to exceed 12o 30', unless approved by the 
Chief Engineering Officer. 

 
 
SECTION 7. GRADE OF TRACK 
 
7.01 The maximum allowable grade for all tracks shall not exceed 1.5% 

descending towards mainline or 3% descending from mainline using 100 foot 
vertical curves. 
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SECTION 8. ELEVATION 
 
               Super elevation shall not exceed 1 inch. 
 
SECTION 9. SUBGRADE 
 
9.01 Subgrade will be prepared to a grade 18" - 20" below the proposed top of rail 

and shall be of a material that is compacted to 95% and provides for 
adequate drainage. 

 
SECTION 10.  ACCEPTANCE 
 
10.01 Before track is placed into service to receive cars, it will be inspected and 
          approved by a qualified track inspector from the MBTA, the Railroad 
          Company, and the freight carrier. 
 
10.02 No exceptions to these specifications are authorized without the written 

approval of the Chief Engineering Officer. 
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SECTION 1. GENERAL 
 
1.01 DESCRIPTION 
 

This section specifies the furnishing and installing of new Type I galvanized steel or 
Type II aluminum coated steel chain link fence.  Right of way fence will be 6', 8' or 
10’ as required by site specific conditions. 

 
1.02 SUBMITTALS 
 

Shop Drawings 
 

1. Include cross sectional dimension of posts, braces, rails, fittings, 
accessories and gate frames, design of gates, and details of gate 
hardware. 

 
2. Include a layout drawing showing the spacing of posts and location of 

all gates, abrupt changes in grade, and all corner, gate, anchor, end 
and pull posts. 

 
SECTION 2. PRODUCTS 
 
2.01 MATERIALS 
 

A. General 
 

1. Steel pipe dimensions and weights:  ASTM A-53, Schedule 40 
(except the hydrostatic testing requirement is waived).  Dimensions 
specified are outside diameter (O.D.). 

 
2. Provide post with accepted semi-steel or pressed steel tops, so 

designed as to fit securely over post and carry top rail or spring 
tension wire; the base of post top fitting shall fit over the outside of 
post and shall exclude moisture from post.  All fittings and 
accessories shall be hot dipped galvanized in accordance with ASTM 
A-53. 

 
B. Line Post:  For all post heights, unless otherwise noted, Schedule 40, 2.375” 

O.D. pipe weighing 3.65 lbs./ft ASTM A-53 with a 2 oz. hot dipped 
galvanized coating shall be used. 

 
C. Gate post:  Furnish post to support single gate leaf, or one leaf of a double 

gate installation, for the following gate widths: 
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Leaf Width  Gate Post  Sch. 40 
 up to 6' 2.875" O.D. 5.79 lb./ft 
 6' to 12’ 4.000" O.D. 9.11 lb./ft 
 12' to 18' 6.625" O,D. 18.97 lb./ft 
 18' to 32' 8.625" O.D. 28.55 lb./ft 
 

D. End, Corner and Intermediate Posts 
 

For all post heights, unless otherwise noted, Schedule 40, 2.875" O.D. 
pipe weighing 5.79 lbs./ft.  ASTM A-53 with a 2 oz. hot dipped 
galvanized coating shall be used. 

 
E. Top rail and Spring Tension Wire 

 
1. Top Rail 

 
a. Schedule 40, 1.66" O.D, pipe weighing 

2.27 Ibs./ft.  ASTM 
A-53 with a 2 oz. hot dipped galvanized coating. 

 
b. Couplings and expansion sleeves:  Outside sleeve type, 

minimum six inches long. 
 

2. Spring tension wire:  shall be marcelled (spiraled or crimped) #7 
gauge (.177 inches) plus or minus 0.005 inches in diameter.  ASTM 
A-824. 1.2 oz zinc per sq. ft. 

 
F. Braces and Tension Rods 

 
1. Compression braces:  Same type and size as top rail. 
 
2. Tension rods:  3/8" round rods with drop forged turnbuckles or other 

approved type of adjustment. 
 

G. Fence Fabric 
 

1. Type I galvanized steel ASTM A-392 Class 2 coating 2 oz. 
 

a. Typical-2" diamond mesh 6 gauge (192") 2 oz. 
 
b. Hot dipped galvanizing after weaving. 

 
2. Type II aluminum coated steel ASTM A-491 size 2. 3/8" mesh. 
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3. Selvages:  All types 
 

a. Fabric shall be knuckled at both selvages. 
 
b. Fabric over 60 inches high: knuckled at one selvage and 

twisted and barbed at the other. 
 

H. Fabric Bands, Brace Bands and Stretcher Bars 
 

1.   Fabric Bands:  12 gauge pressed steel 7/8 inch wide. 
 
2.   Brace Bands:  11 gauge pressed steel 1 inch wide. 
 
3.   Stretcher Bars:  3/I6" x 3/4" galvanized steel. 

 
I. Tie wire and miscellaneous Items 

 
1.   Tie Wire: Galvanized steel 6 gauge (.192") for post and rails. 
 
2.   Hog rings: Galvanized steel 6 gauge (.192") for spring tension wire. 
 
3.   Rail and Truss Cups: Galvanized semi-steel or pressed steel. 

 
J. Barbed Wire and Extension Arms 

 
1. Barbed Wire; ASTM AI21, 12-1/2 gauge, 4-point round barbs, Class  

3 coating. 
 
2. Extension Arms:  Projecting at an angle of approximately 45 degrees, 
           fitted with clips or other means of attaching three strands of barbed 
           wire, the top outside wire approximately 12 inches from the fence line 
           and the other wires spaced uniformly between the top outside wire 

and the fence fabric. 
 

K. Gates 
 

1. General:  Furnish gates complete with necessary hinges, latches, and 
          drop bar locking devices; corners shall be welded or fastened and 
          reinforced with suitable fittings. 
 
2. All gates fabricated from 1.90" O.D.  Schedule 40 pipe weighing 2.72 
           lbs./ft with a 2 oz hot dipped galvanized coating. 
 

L. Concrete:  Class 2500 psi concrete consisting of aggregate passing the No. 
8 sieve. 

SECTION 3. EXECUTION 
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3.01 INSTALLATION 
 

A. Place terminal post at each end, corner, gate post, pull post (minimum 500'), 
or any change in grade or direction greater than 30 degrees. 

 
B. Line posts shall be spaced on a maximum of 10 foot centers.  In determining 

the post spacing, measure parallel to slope of finished grade.  All posts to be 
set plumb and in line.  Post spacing on radius as follows: 

 
200'- 500' radius 8' O.C. 
100’ - 200' radius 6’ 0.C. 
less than100’ radius 5' O.C. 

 
C. When fencing is installed on the top of concrete structures, use galvanized 

sleeve and grout posts or install with suitable galvanized flange casing and 
galvanized anchor bolts.  Set all other posts permanently in concrete. 

 
D. Excavate post hole footings at least 12" in diameter for line post and I6" for 

terminal and gate posts up to 4" O.D.  Larger gate posts require 18" 
diameter footings.  All footings excavated to a depB1 of 42" with a minimum 
post embedment of 36".  Crown top of concrete to shed water and allow to 
cure not less than 72 hours before proceeding with further work on the post. 

 
E. Brace end, corner pull, and gate posts to the nearest line post with diagonal 

or horizontal brace rails used as compression chambers, and with truss rods 
with turnbuckles used as tension members.  Brace line posts horizontally 
and truss in both directions as required, at approved intervals. 

 
F. Install fabric on post side which best secures MBTA's Railroad Property.  

Pull fabric taut and tie to all line posts, rails, braces and spring tension wire 
spacing all ties at 12" intervals.  Use hook shaped steel ties confined to the 
diameter of the pipe to which it is attached, clasping pipe and fabric firmly 
with both ends twisted at least 2 turns. 

 
G. Barbed wire and tension wire must be taut and properly secured with brace 

bands at each terminal and gate post. 
 
H. Electric Ground:  Where a power line carrying more than 600 volts passes 

over fence, install ground rod at the nearest point directly below each point 
of crossing.  Ground all substation fences and gates and perform other 
electrical grounding as indicated. 

 
 
3.02 TOUCH-UP AND REPAIR WORK 
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Remove and replace fencing which is improperly located or is not true to 
line, grade and plumb within tolerances as indicated. 
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SECTION 1. GENERAL 
 
All borings on MBTA Railroad Property are to be performed according to the following 
requirements: 
 
1.01 Work on MBTA Railroad Property must be performed with a Railroad Company(s) 
     inspector and/or flagman present. 
 
1.02 Where access can only be gained by crossing the tracks, a temporary crossing 

must be used.  This crossing shall adhere to the following: 
 

A. The location and material must be approved in advance by the Chief 
Engineering Officer or Railroad Company(s). 

 
B. The crossing will be constructed by Railroad Company(s) forces at the 

Contractor's expense. 
 
C. The crossing must be protected at all times when not in use.  Access will be 

prohibited through the use of right-of-way gates which will be constructed by 
Railroad Company(s) forces at the contractor's expense. 

 
D. No crossing of the track shall be made without a railroad flagman and/or 

inspector present. 
 
E. The crossing of tracks shall be kept to a minimum. 

 
1.03 Boring locations, including positioning of the boring rig, shall be kept at least 8'6" 
  from the center line of track. 
 
1.04 All borings must be cased to insure adequate return (of mud and water) and to 

avoid undermining of the track. 
 
1.05 All holes shall be backfilled with cement grout to fill the voids and protect against 

an artesian condition. 
 
106 The location of all utilities owned or private, shall be located and suitably marked 

by the Railroad Company(s) and/or the private owner at the Contractor’s expense 
to avoid damage to the utility and/or track structure. 

 
1.07 Prior to entry upon the MBTA Railroad Property, all necessary contracts, insurance 
 policies and financial obligations shall be provided in a form acceptable to the 

Railroad Company(s). 
 
1.08 Work within the operating right-of-way that has potential to foul the tracks, shall be 
        restricted to periods of non-peak passenger operations. 
1.09 While performing the work, full cooperation with the inspector and flagman is 
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essential.  The work will be terminated immediately if the safety of all traffic and 
personnel is jeopardized in any way. 

 
SECTION 2. TESTING 
 
2.01 Soil borings shall be in accordance with the current issue of the American Railway 

Engineering Association Specifications, Chapter 1, Part 1, "Specifications for Test 
Borings".  Soils shall be investigated by the split-spoon and/or thin-walled tube 
method and rock shall be investigated by the Coring method specified therein. 

 
2.02 Soil boring logs shall clearly indicate all of the following: 
 

1. Boring number as shown on boring location plan. 
2. Elevation of ground at boring. 
3. Description or soil classification of soils and rock encountered. 
4. Elevations or depth from surface for each change in strata. 
5. Identification of where samples were taken and percentage of 

recovery. 
6. Location of ground water at time of sampling and, if available, 
 subsequent readings. 
7. Natural dry density in Ibs./sq. ft. for all strata. 
8. Unconfined compressive strength in tons/sq. ft. for all strata. 
9. Water content (percent).  Liquid Emit (percent) and plastic emit 

(percent). 
10. Standard penetration in blows/ft. 
 

2.03 Soil boring logs shall be accompanied by a plan drawn to scale showing location of 
borings in relation to the tracks, the elevation of ground surface at each boring, and 
the elevation of the top of rail of the tracks. 

 
2.04 Soil investigation by auger, wash, or rotary drilling methods are not acceptable. 
 
2.05 Borings shall be taken no more than two (2) feet from the field stake which marks 

the boring location.  The stake should not be disturbed during boring operations. 
Lost stakes shall be reinstalled. 

 
2.06 Unless a boring hole is actively being worked, it shall be securely covered or 

otherwise protected until permanently filled.  When work at each boring hole is 
completed, the hole shall be properly filled. 

 
2.07 Access to the boring locations must be approved by the Railroad Company(s). 

When possible, access shall be from public roads.  Licenses for Entry, Insurance 
and Flag Protection must be obtained by the Contractor in accordance with all 
applicable MBTA Specifications. 

 
2.08 Boring operations shall be confined to each boring location to the extent possible. 
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The contractor shall take necessary precautions to prevent damage to structures 
and facilities.  The site shall be restored to a condition satisfactory to the Railroad 
Company(s). 
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SECTION 1. GENERAL 
 
1.01 The purpose of the following standards is to provide basic information about 

the MBTA's requirements with respect to the design and construction of fiber 
optic cables on MBTA Railroad Property to fiber optic cable companies and 
their contractors. 

 
1.02 All work performed on or affecting MBTA Railroad Property must be 

designed and constructed in accordance with the Commuter Rail Design 
Standards (Vol. I and II), MBTA Book of Standards, Railroad Operation 
Specifications and the following standards.  Additional job specific 
requirements will be contained in the MBTA's Fiber Optic License 
Agreement and can be obtained by contacting: 

 
  Director of Real Estate 
  Ten Park Plaza 
  Boston, MA 02116 
 

The Chief Engineering Officer or his designated representative will be 
responsible for the approval of all work.  No modifications, changes or 
deletions will be made without his approval. 

 
SECTION 2. PROJECT REVIEW AND COORDINATION 
 
2.01 All plans and specifications shall be reviewed and approved by the MBTA 

and Railroad Company(s) prior to construction.  The MBTA must approve 
the construction schedule and sufficient Railroad Company(s) personnel must 
be available before work begins. 

 
2.02 If another fiber optic cable company has previous or exclusive rights along the 

proposed route, the alignment and cable location must be approved in 
accordance with existing agreements. 

 
2.03 The fiber optic cable companies must coordinate the construction with others 

to minimize the disruptions to the MBTA railroad operations. 
 
SECTION 3. CONDUCT OF WORK 
 
3.01 In order to minimize the manpower requirements of the Railroad Company(s) 
 and afford better control, supervision, and protection, the contractor will 

conduct his work sequentially and minimize the number of crews and their 
proximity.  Crews should be confined geographically to an area that can be 
covered easily by a minimum number of Railroad Company(s) personnel. 
This can be accomplished by a block method of construction.  A construction 
block will be used and is a 1-4 mile segment of right of way in which up to 3 
fiber optic cable installation crews can work.  The crews can work within the 
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construction block, but cannot work outside of it.  The construction block 
must move as a unit along the right of way.  The crews cannot work two 
blocks concurrently. 

 
SECTION 4. CONSTRUCTION SCHEDULE 
 
4.01 The fiber optic company or its contractor will submit a schedule of work to 

the MBTA for approval.  The schedule will be based on methods of 
construction acceptable to the MBTA and Railroad Company(s).  No work 
shall begin prior to approval by the MBTA. 

 
4.02 Any changes or modifications to the schedule proposed by the fiber optic 

company or its contractor must be submitted to and approved by the MBTA 
prior to implementation.  The MBTA, however, may be required to change 
or modify the construction schedule on account of its operations, maintenance 
requirements, or manpower shortages.  In this event, the MBTA will give the 
fiber optic cable company as much advance notice as possible. 

 
4.03 Construction schedules will be reviewed and updated every two (2) weeks or 

as required.   
 
SECTION 5. ESTIMATE OF EXPENSES 
 
5.01 An estimate of anticipated expenses will be provided based on durations 

provided by the fiber optic cable company or his contractor and construction 
schedules approved by the Railroad Company(s).  Any changes in the 
schedule will cause the estimate to be revised.  The fiber optic cable company 
or his contractor will be responsible for all of the costs incurred by the MBTA 
and Railroad Company(s) in support of the construction activities.  This 
includes design review, engineering support, administration and supervision. 

 
SECTION 6. BILLING 
 
6.01 The fiber optic cable company or its contractor will be required to pay for 
          railroad protective services in advance of costs incurred. 
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USED by REV DESCRIPTION DATE APPROVED

Design and Construction 0 Temporary Pedestrian Access Route Checklist  # C2008-001 7-10-08 Draft
Operations 1
SMI 2

TEMPORARY PEDESTRIAN ACCESS ROUTE CHECKLIST
CHECKLIST #C2008-001

Temporary Pedestrian Access Route:
____ Does the Temporary Pedestrian Access Route have a 4’ (48”) minimum width

and a 3’ (36”) minimum clearance to any free standing object or obstruction?
____ Does the Temporary Pedestrian Access Route have a clear space of 5’ (60”) by

5’ (60”) at 200’ intervals, used as passing areas?
____ Does the Temporary Pedestrian Access Route have a firm and stable surface

that is slip resistant?
____ Does the Temporary Pedestrian Access route comply with all slope, cross slope

and curb ramp requirements as required in the MBTA Temporary Pedestrian
Access Route Work Procedure?

Protruding Objects:
____ Are there any wall-mounted objects protruding more than four inches into the

Temporary Pedestrian Access Route?
____ Are there any overhead objects that project into the Temporary Pedestrian

Access Route at a height of less than 80” from the ground surface?

Safety Barriers:
____ Do safety barriers meet or exceed the requirements listed on the MBTA

Temporary Pedestrian Access Route Work Procedure, WP2008 - 0003?
____ Do safety barriers have a safety reflective surface and good color contrast?
____ Are safety barriers 3’ (36”) high, secured, continuous to the ground, with a

detectable edge at the bottom of the barrier that is at least 6” above the ground
surface?

Signage:
____ Are there signs that direct pedestrians to the Temporary Pedestrian Access

Route?
____ Are the signs accessible for pedestrians who are vision impaired or blind?
____ Are there signs that explain what caused the disruption in the existing pedestrian

route and provide an estimate of how long the disruption will last?

Lighting:
____ Does the lighting over the Temporary Pedestrian Access Route meet or exceed

the MBTA lighting criteria?
____ Do light fixtures meet or exceed the MBTA Electrical criteria?

Any Comments:  _______________________________________________________

______________________________________________________________________

SAFETY ACCESSIBLE PATH(S):  _____  Approve _____  Deny

SIGNATURE: ______________________________   DATE:  ___________________

POSITION:  _______________________________
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Overview The MBTA must accommodate the needs of all pedestrians at work
sites that encroach upon any existing pedestrian access route found
on, in or near MBTA property such as; sidewalk, walkway, crosswalk,
platform, station, etc.  Pedestrian safety considerations, including
consideration of equipment necessary to create a safe walkway
around the job site for all pedestrians, must be included during job
planning assessments and approval. The range of pedestrians varies
greatly and includes parents with children, adults, seniors, and people
with hearing, vision, mobility and cognitive disabilities; their needs are
as diverse as the population they represent.

All pedestrians need protection from potential injury and must have a
smooth, clearly delineated through or around a work area until the
project is concluded.  This work procedure ensures that employees
create a temporary, alternate circulation path/pedestrian access route
or accessible path of travel around job sites for all disrupted surfaces
within the project scope.

This work procedure applies to any situation where MBTA work or free
standing objects infringe or encroach upon the established pedestrian
access route.  Work sites where the work area encroaches upon a
public right-of-way (sidewalk, walkway, or crosswalk area) and all work
performed at, near or in MBTA facilities shall comply with these work
rules. All altered portions of existing facilities located in the public right-
of-way shall comply with these requirements to the maximum extent
feasible.

If MBTA employees and contractors on a work site are unable to
provide a 48-inch wide pedestrian access route through the worksite
when conducting short-term work, they must ensure a safe, accessible
route for pedestrians around the worksite, or close the
sidewalk/platform/pedestrian access route to all traffic and direct
pedestrians to an alternate pedestrian access route that maintains the
48-inch wide clear space requirement.

Governing MBTA Pedestrian Access Route Standard
Documents Document # S2008-0002, rev. 0, 7-2-08

Safety To ensure safety, MBTA employees, contractors, suppliers and all
others performing work on behalf of the MBTA must follow all
applicable precautions and requirements in setting up temporary work
area protection when encroaching on to the existing pedestrian access
route, as described in the following documents:

Occupational Safety and Health Administration (OSHA)
Occupational Safety and Health Standards for the Construction
Industry ( 29 CFR Part 1926 )
Federal Highway Administration (FHWA)
Manual of Uniform Traffic Control Devices (MUTCD)
Massachusetts Highway Department
Work Zone Safety Guidelines
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Definition of Terms

Accessible. General term used to describe the degree to which a product (e.g.,
device, service, environment) is accessible by as many people as possible.
Accessibility can be viewed as the "ability to access" the functionality, and possible
benefit, of some system or entity.

Crosswalk. (Shall have the meaning in MUTCD Section 1A13.18).

Cross Slope. The grade that is perpendicular to the direction of accessible
pedestrian travel. On a sidewalk, shoulder, or blended transition, it is measured
perpendicular to the curb line or edge of the street or highway; on a curb ramp, it is
measured perpendicular to the running grade or to flared sides of curb ramp on
narrow sidewalks.

Curb Line. A line at the face of the curb that marks the transition between the curb
and the gutter, street, or highway.

Curb Ramp. A perpendicular or parallel ramp and its landing that cuts through or is
built up to the curb.

Danger Zone. An area where a dangerous condition exists in an established
accessible pedestrian route that presents a danger to the public.  Examples of these
conditions include a missing or loose material in the floor surface or ceiling, work on
escalators or where the accessible pedestrian route terminates where the danger
exists.  A danger zone is considered a work zone.

Detectable Warning. A surface feature of truncated dome material built in or
applied to the walking surface to advise of an upcoming change from pedestrian to
vehicular way.

Facility. All or any portion of buildings, structures, improvements, elements, and
pedestrian or vehicular routes located in a public right-of-way.

Free Standing Object. Objects mounted on ground surface or free-standing posts
or pylons.  Includes floor mounted devices such as; fans, dehumidifiers, post
mounted fans, heaters or other devices

MBTA Representative. The highest-ranking person assigned to represent the
MBTA and monitor the progress of the work. This individual may be a Project
Manager, Resident Engineer, Inspector, Facility Superintendent/Supervisor and
Facility Foreman or other person as designated by the appropriate Assistant
General Manager or Chief Operating Officer.

Path of travel. A continuous, unobstructed pedestrian access route.

Pedestrian. (Shall have the meaning in MUTCD Section 1A13.55).

Pedestrian Access Route. A continuous and unobstructed walkway within a
pedestrian circulation path that provides accessibility.
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Pedestrian Circulation Path. A prepared exterior or interior way of passage
provided for pedestrian travel.

Public Right-of-Way. Public land or property, usually in interconnected corridors,
that is acquired for or devoted to transportation purposes.

Running Slope. The grade that is parallel to the direction of travel, expressed as a
ratio of rise to run or as a percent.

Sidewalk. The portion of a street between the curb line, or the lateral line of a
roadway, and the adjacent property line or on private property easements that is
intended for use by pedestrians.

Sign. Any device that communicates information to road users or pedestrians using
a word or symbol legend. Traffic control signals, pavement markings, delineators, or
channelization devices are not signs.

Walkway. The continuous portion of the pedestrian access route that is connected
to street crossings by curb ramps or flushed transitions.

Work Zone.  Any location where work is performed such as construction sites,
repair sites, revenue service diversions, Right of Way (ROW) work, etc.
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1.0 Detailed Procedure

 1.1 Internal Communication and Training
Conduct the MBTA Temporary Pedestrian Access Route Work Procedure
training as a supplement to the Right of Way Training conducted bi-annually on
heavy/light rail and annually on commuter rail.

 1.2 Pedestrian Considerations
MBTA employees and contractors who have obstructed an existing pedestrian

 access route must immediately create and maintain a continuous, unobstructed
 48-inch wide Temporary Pedestrian Access Route adjacent to the work site,
 preferably parallel to the sidewalk or original pedestrian access route that has
 been obstructed.

1.2.1 Same-side travel is preferred over street crossings.

Close sidewalks to all pedestrian traffic only when a safe passage around the
  work site cannot be established.

a. To the extent possible, MBTA employees, supervisors and contractors
should work with businesses affected by sidewalk and pedestrian
access route closures to accommodate schedules and/or provide
access.

b. When overhead work is conducted or if there is danger of objects
falling into the temporary pedestrian access route, suitable overhead
protection shall be provided to prevent injury.  Covered pathways shall
be designed by a professional engineer licensed in the State of
Massachusetts. Overhead clearance must be a minimum of 80 inches
high when measured vertically from the ground surface.

 1.3 Temporary pedestrian access routes (General)
When planning for pedestrians in temporary traffic control zones, Temporary
Pedestrian Access Route in stations, on platforms, streets, etc. include the
following:

1.3.1 Pedestrians are not allowed into conflicts with work site vehicles,
 equipment, or operations.

1.3.2 Do not lead pedestrians into conflicts with vehicle traffic or work site
 vehicles or equipment.

1.3.3 When establishing a Temporary Pedestrian Access Route next to
 vehicular traffic, it is recommended that pre-cast concrete barriers be
 used along the vehicular side of the accessible path of travel.

1.3.4 Provide pedestrians with a convenient, safe, and accessible temporary
 pedestrian access route that replicates, as nearly as possible, the
 most desirable characteristics of the existing pedestrian access route
 or a fully accessible pedestrian access route.
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1.3.5 Inform pedestrians about changes in the existing circulation path or
 pedestrian access route in a way that is readily understandable by all,
 including pedestrians with disabilities and those pedestrians who are
 blind or have low vision.

1.3.6 Avoid moving vehicles and equipment across the designated
  Temporary Pedestrian Access Route wherever possible. If vehicles
  and equipment must travel through the pedestrian access route,
  MBTA employees and contractors shall use flaggers to direct vehicle
  traffic.

Note: Determine pedestrian needs at each work site by obtaining approval
for the MBTA Temporary Pedestrian Access Route Plan from the
responsible MBTA executive such as:  AGM, Chief Operating Officer or their
designee before starting any work. Temporary traffic control zones must
provide security and safety for pedestrians navigating past work sites, as
well as provide consistent, unambiguous channels that maintain the desired
temporary pedestrian access route.

1.3.7 Abrupt Changes: The Temporary Pedestrian Access Route shall not
have abrupt changes of more than ¼ inch in any direction in grade,
elevation, or terrain.  The cross slope of the temporary pedestrian
access route shall not exceed 2%.

1.3.8 Width: The width of the Temporary Pedestrian Access Route shall be
48 inches (4 foot) wide minimum with a clearance of 36 inches (3 foot)
minimum with any obstacle such as free standing objects, light poles,
trees, fans, etc. along the path of travel.  Every effort should be made
to have a Temporary Pedestrian Access Route width of 60 inches (5
foot) to better accommodate two wheelchairs traveling in opposite
directions.

1.3.9 Passing Spaces: For longer Temporary Pedestrian Access Route runs
  with less than 60 inches (5 foot) of width clearance, provide a passing
  space of 60 inches (5 foot) wide for a distance of 60 inches (5 foot).
  This additional passing space will provide space for 2 pedestrians in
  wheelchairs to pass without leaving the path of travel.   Passing space
  shall be located in a level section of the temporary pedestrian access
  route.

1.3.10 Obstacles:  Obstacles protruding into the Temporary pedestrian
access route should be avoided.  When obstacles protrude into the
path of travel pedestrians who are blind or have low vision may not
see the obstacles and collide with them.  Care must be taken to
prevent the possibility of a collision with an obstacle that protrudes into
the path of travel. When objects project from walls (for example,
telephones) with their leading edges between 27” and 80” above the
finished floor, they shall protrude no more than 4 “ into the path of
travel.  Free-standing objects mounted on posts or pylons may
overhang a maximum of 12” from 27” to 80” above the ground or
finished floor.  Free standing objects include items such as fans, poles,
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signage etc.  All free standing objects that are placed in the pedestrian
access route shall have the appropriate barrier placed around the
entire base so the object is detectable by pedestrians who are blind or
have low vision.

1.3.11 Danger Zones: Particular care shall be used in cases where a
dangerous condition exists in the Temporary Pedestrian Access Route
or when the path of  travel terminates at the work zone.  These
conditions require sturdy barriers  that are detectable by persons who
are blind or have low vision and may be  using a cane.  The barriers
shall have a high contrast color to alert the public of the danger zone.

1.3.12 Surface: The surface of the Temporary Pedestrian Access Route
shall be firm, stable and slip resistant.

1.3.13 Detectable Edging:  A continuously detectable edge shall be
provided throughout the length of the temporary pedestrian
access route such that it can be followed by pedestrians using canes
for guidance. The detectable edge shall protrude 6 inches minimum
above the surface of the sidewalk or path of travel. For outdoor
applications, the detectable edge should consist of a prefabricated or
formed-in-place curbing or other continuous product that is placed
along the surface of the sidewalk or path of travel. Detectable edge
should be firmly attached to the ground or to the barrier. Adjacent
sections of the detectable edge should be interconnected such that the
edge is not displaced by pedestrian or vehicular traffic or work
operations, to eliminate a potential trip hazard to pedestrians, workers,
or other users.

1.3.14 Lighting:  Temporary pedestrian access routes shall be well lit with
5-foot candles (54 lux) and comply with MBTA lighting criteria;
electrical criteria to be provided by the Authority.

1.4 Pedestrian Ramps
 Use approved ramp systems for jobs estimated to last more than 2 hours in areas
 where pedestrians cannot be diverted safely around a worksite using driveways or
 curb ramps.

1.4.1 Use approved curb ramps when pedestrians are diverted off the
walkway and into the street parallel to the work site. Ramps must
provide pedestrians with visual and mobility disabilities adequate
transition from the sidewalk into the street. Ramps must be a minimum
of 48 inches wide at tight turns or a minimum of 36 inches wide in
straight path.

1.4.2 The running slope ratio must be a maximum of 1:12 with no
construction tolerance (one inch rise/one foot run).  Curb ramp or ramp
system running slopes should be minimized wherever possible to
improve accessibility (1:12 maximum, 1:13, 1:14 or better).  When a
ramp slope of 1:20 can be achieved no handrails are required.



MBTA Temporary Pedestrian Access Route Procedure

Page 9 of 17

1.4.3 Curb ramp and ramp system cross slope shall not exceed 2% when
measured perpendicular to the direction of travel.

1.4.4 The rise for any ramp run shall be (30 in) maximum. Ramps shall have
landings at the top and the bottom of each ramp run.  Landings shall be
the width of the ramp (minimum) and a length of 60 inches (5 foot)
minimum.

1.4.5 Ramp runs with a rise greater than (6 in) shall have handrails.
Handrails shall be provided on both sides of ramps.  Top of gripping
surfaces of handrails shall be (34 in) minimum and (38 in) maximum
vertically above ramp surface.  Handrails shall be continuous within the
full length of each ramp run.  Handrail gripping surfaces shall have an
outside diameter of (1.25 inches) minimum and (2 in) maximum. Curb
ramps are not required to have handrails.

1.4.6 All ramps must have smooth on and off transitions. Beveled edges or
feathered/compacted asphalt or concrete prevent tripping and wheeled
mobility device tipping accidents. No lip edges may exceed ¼ inch.

 1.4.7 Locate ramps so that they do not project into vehicular traffic lanes.

1.4.8 To prevent against hazards, landings and ramps must have wheel
guides or “curbing” around the sides 2 inches high (minimum).

1.4.9 Use barriers along temporary ramps. Top of barrier should not be at a
level where they are confused with handrails.

Note: For a description of a typical ramp setup, refer to Attachment XX

1.5 Signage
All signs proposed for an MBTA work site must be submitted as part of the plan
submittal and approved by the MBTA Representative prior to placement or
installation.  Place approved signs at intersections so pedestrians are not confronted
with mid-block work sites that could cause pedestrians to skirt the temporary traffic
control zone or make a mid-block crossing. Pedestrians infrequently retrace their
steps to make a crossing. Consequently, ample advance sidewalk closure notice is
important.

1.5.1 Use detour signs to direct all pedestrians to use the alternate
 pedestrian access route (see Attachment 2).

1.5.2 Communication and signage shall enable all pedestrians, including
 those with vision impairments, to be aware of the work site and
 intended repairs as soon as identification of the problem has been
 recognized by the MBTA; before the repair or construction work
 begins.

1.5.3 Braille, raised characters or audible information should be provided
 whenever text signs are used to communicate with pedestrians.
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1.5.4 Technology that provides audible information to pedestrians who are
 blind or have low vision shall be used at work sites. A small
 broadcasting device that gives recorded instructions when activated by
 a motion sensor is one method of providing effective audible
 information to pedestrians who are blind or have low vision (see

Attachment 3).

Note: Refer to the MBTA Pedestrian Access Route Requirements; rev 0, 7-1-08 for
more details and techniques for moving pedestrians through work zones.

1.6 Barricades
Use barricades, also known as K-rails (pre-cast concrete barricades), in areas
where the volume and speed of vehicular traffic is high.  Barricades must have
sufficient strength and low deflection characteristics to keep vehicles from intruding
into the Temporary Pedestrian Access Route or work sites.

  1.6.1 Avoid short, non-continuous segments because they increase the
potential for serious injury to both vehicle occupants and pedestrians.
Encourage the presence of blunt, leading ends (connector points at
either end of a longitudinal barrier system).

1.6.2 Use appropriate flares on all upstream leading ends or protect them
with properly installed and maintained impact attenuators.

1.6.3 When using barricades, ensure that adjacent segments are continuous
and properly joined.

Note: If the alternate circulation path or Temporary Pedestrian Access Route
is diverted into the street, use a typical barricade application such as jersey
barriers between the alternate circulation path and the vehicular way.

1.7 Barriers
When worksites occupy or conflict with existing pedestrian access routes, separate
and protect all pedestrian traffic using approved longitudinal barrier systems.
Temporary barriers, when set up properly, provide pedestrians safe access around
worksites. For a description of approved typical barriers, refer to Attachment 1

1.7.1 Install barriers in the following locations:

1.7.1.1 Between the pedestrians access route and any adjacent
construction site.

1.7.1.2 If the alternate circulation path is diverted into the street,
install barriers such as jersey barriers between the
alternate circulation path and the vehicular way.

1.7.1.3 Between the alternate circulation path and any protruding
objects, including swing areas (compressors, back-hoes,
excavators, materials, etc), drop-offs, or other hazards to
pedestrians.
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1.7.1.4 Around any free standing object (fans, etc.) that is placed
in the Pedestrian Access Route or in the Temporary
Pedestrian Access Route.

1.7.2 Barrier Specifications

1.7.2.1 Construction barriers shall be continuous, stable, and
non-flexible. The barrier shall have a solid toe board,
with its top edge 6 inches in height from the ground or
walkway surface. The barrier shall have a height of 36
inches (3 foot) minimum from the ground or path of
travel surface.

1.7.2.2 To provide proper support and stability, use bases at
either end of each barrier and tie them at the top.  In
addition, when using a lightweight barrier, units that can
be filled with sand/water for stability should be used
whenever possible. Caution tape alone does not
provide an adequate barrier and cannot be used to
delineate the alternate circulation path or temporary
pedestrian access route.

1.7.2.3 Create barriers from chain-link fences, plywood, or any
other material that protects pedestrians without
disrupting the pedestrian network. Do not use cones,
unconnected "A-Frame" barriers, or connected A-Frame
barriers that project into the path of travel.  Do not
use toe rails to direct pedestrian traffic.  When using a
continuous material such as plywood as the barrier there
is no need to provide an additional detectable edge at
the bottom of the barrier.

1.7.2.4 To protect pedestrians who are visually-impaired or blind
and use a cane, barriers must have brightly contrasting
colors marking each end as well as decision and turning
zones along the Temporary pedestrian access route. In
addition, a continuous detectable edge shall be provided
along the bottom of the barriers 6-inch minimum above
the ground or walkway surface running the entire length
of each side of the barrier that.

1.7.2.5 Barrier support member must not protrude into the
alternate circulation path or Temporary Pedestrian
Access Route.

1.7.2.6 Use approved manhole barriers to warn pedestrians of
an open vault.

1.8 Pedestrian Traffic Plates
Use trench plates with an appropriate amount of cold mix pack or similar to provide
a smooth transition from the sidewalk or from the street to the plate. Use enough



MBTA Temporary Pedestrian Access Route Procedure

Page 12 of 17

cold mix pack or similar to prevent plate movement. If plates have the potential to
move and cause a hazard, MBTA employees and contractors may also recess the
plates into the Temporary pedestrian access route.

Note: Trench plates often have “lift holes” that enable a chain with a hook
that is  attached to a back-hoe to move the plates from a storage location to
cover an excavation when work takes place during non-work hours. The “lift
holes” pose a hazard to wheelchair users and ambulatory pedestrians. To
avoid creating a tripping hazard while the plates are in the Temporary
Pedestrian Access Route, plug lift holes with a suitable material, such as
wood  or plastic plugs.

1.8.1 Sturdy plywood or metal plates are acceptable for use when bridging
construction sites only if the surface is continuous, stable, and has no
gaps or inconsistent levels, including no lip edge facing the direction of
travel that is greater than ¼-inch. Beveled edges or
feathered/compacted asphalt or concrete prevent tripping and
wheelchair tipping accidents.

Note: For trench plate specifications, refer to Attachment XX

1.9 Potential Hazards

1.9.1 During job site maintenance, do not store tools, equipment, or materials
within the temporary pedestrian access route. Heavy equipment with
protruding parts, including swing areas, must not be in the path of
travel.

1.9.2 Remove snow or debris, and properly drain temporary pedestrian
access routes.

1.9.3 During both working and non-working hours, clear sidewalks and
pathways of debris, and provide pedestrians with a safe temporary
pedestrian access route.

2.0 Work Plan Submittals
Submit a copy of the plan describing the means to establish, maintain and remove
the Temporary Pedestrian Access Route at least 30 days prior to implementation of
the work.  Indicate the following:

1. Construction work zones
2. Pedestrian access routes and detours through and around

each construction zone.
3. Directional signage and signage schedules showing

graphics layout for primary and secondary exterior sign
band, messages, interior secondary sign messages, and
sign band directional arrows.

4. The planned use of dual mode signage (audible and visual)
for effective communication.

5. Proposed and existing utilities within the temporary
pedestrian access routes.
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6. Materials used to construct or establish the temporary
pedestrian access route.

2.1Structural Information:  Submit calculations for all loading conditions
 including impact load resistance for Pedestrian Covered Walkways,
 prepared, signed and stamped by a structural engineer registered in the
 Commonwealth of Massachusetts.

2.1.1 Qualifications of Professional Engineer.
2.1.2 Plan approved by MBTA Representative prior to start of

work.

3.0 Work Plan Approval and Monitoring
Assistant General Manager (AGM) or Chief Operating Officer shall assign an MBTA
Representative to approve the submitted plan and monitor the progress of work
performed by an owner, contractor or other person(s) or entity. MBTA
Representative is responsible for monitoring the progress of the work and assuring
they following:

3.1 Owners, Contractors, or those establishing temporary accessible path of
 travel adhere to the requirements as defined in this document.

3.2 Approval of the Temporary Pedestrian Access Route plan prior to use.

3.3 Complete and submit the MBTA Temporary Pedestrian Access Route
Checklist C2008-001.

4.0 Program Review
 MBTA System-Wide Accessibility will perform an annual review with all MBTA

departments that utilize this work procedure and update as needed the Temporary
Pedestrian Access Route Work Procedure in conformance with the MBTA Technical
Document Development Procedure.  As part of this review, MBTA employees and
contractors will be consulted as to work practice controls and the review will include
an assessment of currently available engineering controls to ensure that the MBTA
practices are consistent with current industry standards and best practice.
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Attachment 1 – Barrier Examples

Mailing Address:
The Traffic Safety Store
PO Box 1449
West Chester, PA 19380

http://www.trafficsafetystore.com/SubCatMProdDetails.aspx?CID=10&SCID=38

Attachment 1 – Barrier Examples Continued

New Sentry 36" x 48" Barricade
Our New Sentry barricade is the most versatile barricade on the market and is approved
by the Federal Highway Administration with an NCHRP-350 rating as a TL-1 Longitudinal
channelizer (WZ-188)!

36" tall x 48" long makes quick work of any work zone or security perimeter.
Low center of gravity and large capacity for ballast (100 gallons equals 884 lbs. of water) resists
tipping and deflects vehicles.
Threaded inserts molded into the barricade allow reflective 'rails', signs, sign or fence posts, or
eye-bolts (sold separately) to be attached directly to the walls of the barricade.
Patented vandal proof U-connectors in the bottom of the barricade create a continous line of
protection.
Compatible with 24" tall Minuteman barricades to create walls of varying height.
Barricades nest and stack for shipping and storage.

NS 36x48 Org  New Sentry 36" x 48" Barricade Orange  $199.00  $179.00  $169.00 1 Add

NS 36x48 Wht New Sentry 36" x 48" Barricade White $199.00 $179.00 $169.00 1 Add

http://www.trafficsafetystore.com/SubCatMProdDetails.aspx?CID=10&SCID=38
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Entrances: Plywood doors Path of travel: Plastic barricades

Portable ramp for curb transition Safety barriers along both sides of
into the temporary pedestrian access route temporary pedestrian access route

Plywood safety barrier protection along platform
Attachment 2 Signage
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Attachment 3 Audible Signage
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Jacobs Engineering Group Inc.  

Date March 30, 2009 

To File 

From Jennifer Jordan 

Subject Fitchburg Commuter Rail Line Improvements Project 
Geotechnical Recommendations for South Acton Station 
 

 
Introduction 
 
This geotechnical memorandum contains descriptions of the subsurface conditions encountered in the field 
exploration program, our recommended values for engineering properties and parameters of soil, and our 
recommendations regarding the geotechnical aspects of design and construction for the restoration of the 
South Acton Station for the Fitchburg Commuter Rail Line Improvement Project.  Based on the 30% design 
documents, the extent of the structural renovations at the station consists of a new raised platform with a 
pedestrian ramp.  The structures will consist of an approximate 750-foot-long, 18-foot-wide high level 
platform with a canopy structure located between the inbound and outbound tracks, as well as a pedestrian 
bridge from the platform to the existing parking area as shown in Figure 1. 
 
Scope of Work 
 
This memorandum was prepared by Jacobs Engineering Group in accordance with the scope of work under 
the contract between Jacobs Engineering Group and HNTB Corporation for work on the Fitchburg Commuter 
Rail Line Improvements Project, Massachusetts Bay Transportation Authority (MBTA) Contract #G67PS01.  
The Jacobs scope of work did not include environmental analyses to assess the potential presence of 
hazardous materials at the project site. The geotechnical work included the following tasks: 
 

 Conduct and complete geotechnical investigation program; 
 Report and interpret the results of the investigation; and 
 Provide geotechnical recommendations for design of the project components. 

 
Geotechnical Investigation 
 
Jacobs Engineering Group planned the subsurface exploration program and retained the drilling contractor 
New Hampshire Borings Inc. to perform the exploration.  Five borings were conducted at South Acton Station 
site as shown on the Subsurface Exploration Plans in Figure 1.  All borings were supervised by an inspector 
from Jacobs Engineering Group.  The soil and rock samples were classified in the field by the inspector and 
appropriate stratum breaks were interpolated from drilling and sampling observations. The final boring logs 
were then prepared by Jacobs Engineering Group, Inc. based on the field classifications, and can be found in 
Appendices A. The soil samples were classified in accordance with ASTM D-2488, Standard Practice for 
Description and Identification of Soils (Visual-Manual Procedure). 
 
The borings were drilled with a Diedrich D-90 truck-mounted drill rig.  The borings were advanced through 
the soil by wash boring methods using a 4-inch casing and roller bit with water.  Standard penetration tests 
(SPT), consisting of 140-pound hammer dropping 30 inches on a standard 2-inch diameter (OD) split-spoon 
sampler, were performed with a safety hammer to establish the consistency of the granular soils.  The SPT's 
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were typically performed at five foot intervals of depth.  The obtained samples were sealed in glass jars to 
retain their natural moisture.  Two of the borings were advanced into bedrock using diamond-bit NX-size 
double tube core barrels.  Core runs were 5 feet in length.  Cores were placed in wooden core boxes for 
transport and storage. 
 
Geotechnical boring logs performed in 1985, 1986, and 1994 by others for the nearby Main Street – Route 27 
Bridge are included in Appendix C as additional information. 
 
Subsurface Conditions 
 
The subsurface profile along the cross section indicated in Figure 1 is presented in Figures 2.  The subsurface 
profile was inferred from the boring data with some interpretations through the areas with missing 
information.  The subsurface condition at the station site generally consists of fill, underlain by medium dense 
sand deposits of glacial or alluvial origin, overlying relatively shallow bedrock. 
 
The fill layer typically consists of mostly granular sand and gravel fill with miscellaneous pieces of man-
made materials such as coal/slag.  The fill thickness is up to 6 feet thick.  The fill density is typically medium 
dense with an average SPT N-value of 17 blows/foot.  In many cases, it was difficult to distinguish between 
the fill and natural soils based on the sample descriptions, since the fill may have been obtained from local 
borrow pits.  The natural soil deposits below the fill generally consist of predominantly sand with various 
gradations and with different gravel contents.  These deposits are typically medium dense to very dense with 
an average SPT N-value of about 50 blows/foot.  Although particularly difficult drilling conditions were not 
indicated in any of the boring logs, the occasional high N-values are generally caused by the presence of large 
pieces of gravel and cobbles or even boulders, which are common within this type of deposit. 
 
Bedrock, which is predominantly gneiss, was encountered in the borings at elevations ranging from below 
Elevation 174 ft to as high as 197 ft.  One unconfined compression test was conducted on a select bedrock 
sample from Boring SB-4.  GeoTesting Express of Boxborough, MA conducted the test in accordance with 
ASTM D2938. The test results showing an unconfined compressive strength of 11 ksi are included in 
Appendix B. 
 
Groundwater levels were measured in the test borings using a weighted tape at the completion of drilling.  
The data indicated the ground water level ranged from approximate El. 201.5 ft to El. 198 ft.  The use of wash 
boring techniques may have artificially increased the water level readings due to the addition of water to the 
boring.  Local and periodic variations of ground water elevations at any given point may also be influenced by 
local subsurface drainage, leaking water or sewer pipes, and precipitation.  It is anticipated that groundwater 
is within 5 feet of the top of ballast at the station site. 
 
Geotechnical Recommendations 
 
Based on the subsurface profiles and preliminary station design information, the station platform and 
pedestrian overpass structure can be supported on shallow foundations bearing on top of either the medium 
dense to very dense sand deposit below the fill layer or the shallow bedrock.  Due to constraints caused by the 
close proximity of the station platform to the active rail during construction, minipiles may provide a more 
constructable alternative to shallow foundations. 
 
Shallow Foundations: 
 
The bottom of footing should extend to a minimum of 4 feet below bottom of the ballast for frost protection.  
The footing subgrade should be over-excavated and replaced with a 1-foot-thick-minimum layer of 
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compacted structural fill.  Any fine-grained soils, loose soils, or loose oversized rocks within the footing 
subgrade should be removed and all the voids backfilled with compacted structural fill.  The structural fill 
material should be free from organic and other deleterious substances and should conform to the requirements 
listed in the MBTA Standard Specification Section 02200, Earthwork for Type B Gravel Borrow.  The 
structural fill should be compacted to a dry density of 95% of the maximum dry density as determined by the 
Modified Proctor compaction test (ASTM D1557, method C). For foundation bearing directly on bedrock, 
excavation of bedrock or weathered rock will be required to form a level bearing surface.  If soil is present in 
part of the foundation subgrade area, the soil should be over-excavated to the top of rock and replaced with 
crushed stone or lean concrete to create a level bearing pad.   
 
The recommended allowable design bearing pressure for the footings bearing on the sand deposit is 3 tsf, and 
80 tsf on bedrock, which will provide a minimum factor of safety of 3 against bearing failure and also limit 
the total settlement to less than one inch and differential to less than ½ inch.  All footings should be at least 4 
feet wide. 
 
Based on the information from the borings, we expect the ground water levels at the station site is a few feet 
above the bottom of the footing excavations, and thus dewatering for footing excavations will likely be 
required.  Therefore, the footing construction can be performed in open excavations with dewatering using 
filtered sumps.  All temporary open cuts should be conducted in accordance with the related OSHA 
regulations and should have side slopes of no steeper than 1.5H:1V.  We understand that the railroad tracks on 
the right-of-way will likely remain open during the station construction.  To maintain the use of the tracks 
above the foundation excavations, the temporary excavation support should also be designed for E-80 train 
loading.  The lateral pressure distribution model given in Figure 3 can be used to apply the surcharge for a 
train strip loading above and parallel to the wall. 
 
Drilled Minipiles 
 
As shown on the profile in Figure 2, the bedrock varies from about Elevation 187 ft to 197 ft along the station 
platform.  If drilled mini-piles (DMP) are the preferred foundation type, the DMP’s should be designed as 
small diameter cement-grouted friction piles extending 5 feet into bedrock.  Based on the geotechnical 
conditions at the site, we have computed an allowable design load of 80 tons for a 9 5/8-inch outside diameter 
drilled mini pile, which include a factor of safety of 2.5 and 2.0 for end bearing and friction respectively.  
This capacity is based on friction and end bearing in bedrock only.  The bearing capacity will generally be 
governed by the structural capacity of the pile.  We estimate that the minipiles will vary in length from 10 ft 
to 22 ft.  A load will be supported through end bearing and friction developed within the bedrock.  Type B 
cement grouting is recommended per FHWA-SA-97-070 “Micropile Design and Construction Guidelines”.  If 
higher loads or greater lateral bending capacity is required, a permanent steel casing may be used. 
 
Seismic Consideration 
 
The seismic design of the platform structure should comply with the requirements of Section 1612.0 of the 
Massachusetts State Building Code and other relevant project design codes such as AREMA and AASHTO.  
Modification of the peak acceleration by the soils overlying bedrock depends upon the type of soil at the site.  
For the subsurface condition and foundation subgrades prepared according to our recommendations, the 
station site is classified as S1 soil profile, where the soil amplification of seismic base rock motions is not 
considered to be a problem because of the relatively high density of the soils.  The structure could be designed 
for the total lateral seismic force using the equations specified in the code, or by the response spectrum 
method using the design spectra presented in the code.  Furthermore, soil liquefaction is not a concern at the 
site because of the relatively high density of the foundation subgrades. 
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FIGURES 
 

Figure 1:  Boring Location Plan 
Figure 2:  Geotechnical Profile along Station Platform 

Figure 3:  Surcharge Pressure from a Strip Load
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SAND AND GRAVEL

BEDROCK

BEDROCK

SAND AND GRAVEL

??

BEDROCK

??

MASSACHUSETTS BAY TRANSPORTATION AUTHORITY

FITCHBURG COMMUTER RAIL LINE

IMPROVEMENT PROJECT

CONTRACT NO. G67PS01

300 APOLLO DRIVE

CHELMSFORD, MA 01824

(978) 905-4000

343 CONGRESS STREET

BOSTON, MA 02110

(617) 242-9222

Figure No.

SOUTH ACTION STATION

BORINGS PROFILE 2

PROFILE A'-A
HORIZ.: 1" = 80'-0"

VERT.: 1" = 8'-0"



a b

UNIFORM STRIP

ba

( )
q

b b a
HZ

sin    cos 2

b
/2

q

a

( )
x

z

b ( )
x

z
tan

( )
x

z

+

=

1
tan

tan=

=P

-1

-1 2

2

x
1

2

-1

x
2

x
1

HZ
P

z

LOAD - E80 LOADING

WHERE:  AND   ARE IN DEGREES AND RADIANS

( )
2q

b b a
HZ

sin    cos 2=P

FOR RIGID WALL SYSTEMS:

FOR FLEXIBLE WALL SYSTEMS:

MASSACHUSETTS BAY TRANSPORTATION AUTHORITY
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IMPROVEMENT PROJECT

CONTRACT NO. G67PS01
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SOUTH ACTION STATION

SURCHARGE PRESSURE FROM A STRIP LOAD 3
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APPENDIX A:  BORING LOGS 
 

SB-1 
SB-2 
SB-3 
SB-4 

SB-4A 
SB-5 



SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

198.6

174.1

Well graded sand with gravel (SW): mostly medium to coarse sand, little gravel, trace
black slag, brown, wet. (FILL)

Well graded sand with gravel (SW): mostly medium to coarse sand, little gravel, trace
black slag, trace silt, brown, wet. (FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
trace organics, brown, wet.

Poorly graded sand (SP): mostly coarse sand, trace gravel, trace silt, gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
trace clay, gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
gray, wet.

Bottom of Hole at 30.4'.

4

  5

    6

      5

18

  9

    10

      16

16

  4

    4

      3

20

  24

    16

      16

7

  20

    14

      22

17

  25

    19

      18

63

  73

    100/5"

0 - 2

4 - 6

9 - 11

14 - 16

19 - 21

24 - 26

29 - 30.4

4

2

6

16

14

4

9

667256COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

204.6

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992854140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)311/6/2008
0

29

30.4

Wash Boring w/ 4" Casing
Split Spoon Sample

Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-1

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-1

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-1

SS-2

SS-3

199.0

191.5

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, wet.
(FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
brown, wet. (FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
dark brown, wet. (Weathered rock fragments in SPT shoe.)

-Casing and rotary bit refusal at 13.5'. Probable Bedrock.

Bottom of Hole at 13.5'.

8

  9

    13

      16

15

  15

    9

      9

47

  44

    45

      85

0.33 - 2.33

4 - 6

9 - 11

8

14

12

667502COORD

D. Dunklee

DEPTH(ft) REMARKS

11/7/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

205.0

11/7/08

METHOD OF DRILLING

GRID

ELEVATION

2992845140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)411/7/2008
0

13.5

Wash Boring w/ 4" Casing
Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-2

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-2

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-1

SS-2

SS-3

SS-4

198.1

187.1

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, moist.
(FILL)

Well graded sand (SW): mostly med to coarse sand, trace gravel, trace silt, brown/black,
wet. (FILL)

9-9.2' Well graded gravel (GW): mostly med to coarse gravel.
9.2-10.3' Well graded sand (SW): mostly fine to med sand, trace gravel, trace silt, brown,
wet.

-Weathered rock fragments. Spoon refusal at 14.5'.

-Casing and rotary bit refusal at 17'. (Probable Bedrock)

Bottom of Hole at 17'.

4

  9

    10

      10

13

  9

    7

      16

82

  40

    29

      44

100/4"

0 - 2

4 - 6

9 - 11

14 - 14.3

17

13

15

2

667500COORD

D. Dunklee

DEPTH(ft) REMARKS

11/10/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

204.1

11/10/08

METHOD OF DRILLING

GRID

ELEVATION

2992808140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)311/10/2008
0

17

Wash Boring w/ 4" Casing
Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-3

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-3

VERY LOOSE

50 - 100%

LOG OF TEST BORING

BORINGS WERE DRILLED BY NEW HAMPSHIRE BORING INC. IN NOVEMBER 2008.

INFORMATION ON EACH BORING LOG IS A COMPILATION OF SUBSURFACE CONDITIONS AND SOIL

CLASSIFICATIONS OBTAINED FROM SAMPLES RECOVERED DURING THE FIELD EXPLORATION PROGRAM.

SOIL LAYERS HAVE BEEN INTERPRETED BY COMMONLY ACCEPTED GEOTECHNICAL PROCEDURES.

REFER TO BORING LOCATION PLAN FOR LOCATIONS OF BORINGS.

GROUND SURFACE ELEVATIONS AND LOCATIONS OF BORINGS WERE SURVEYED BY ASEC CORPORATION.

ALL VERTICAL CONTROL AND ELEVATIONS ARE BASED ON N.A.V.D. 88.

WATER LEVELS RECORDED DURING DRILLING OR AFTER COMPLETION OF THE BORING SHOULD BE

CONSIDERED APPROXIMATE AND REFER ONLY TO THE TIMES AND PLACES INDICATED.  WATER LEVELS

MAY VARY WITH THE CHANGE IN  SEASONAL CONDITIONS OR CONSTRUCTION ACTIVITY.

THE STANDARD PENETRATION TEST WAS PERFORMED BY DRIVING A 2.0-INCH OUTSIDE DIAMETER,
1.375-INCH INSIDE DIAMETER SPLIT BARREL SAMPLER INTO UNDISTURBED SOIL BY MEANS OF A

140-POUND WEIGHT FALLING FREELY THROUGH A VERTICAL DISTANCE OF 30 INCHES.  THE SAMPLER

IS NORMALLY DRIVEN THREE OR FOUR SUCCESSIVE 6-INCH INCREMENTS.  THE NUMBER OF BLOWS

FOR EACH 6-INCH INCREMENT IS NOTED.  THE PENETRATION IS NOTED WHENEVER THE PENETRATION

INCREMENT VARIES FROM THE STANDARD 6-INCH INCREMENT.  THE TOTAL NUMBER OF BLOWS

REQUIRED FOR THE FINAL OR MIDDLE 12 INCHES OF PENETRATION IS THE STANDARD PENETRATION

RESISTANCE (N) (ASTM D1586).

SEE SHEET GT-3 FOR BORING LOGS SHEET 2 OF 2.

NOTES:

1.

2.

3.

4.

5.

6.

7.

SOUTH ACTION STATION

SEE SHEET GT-2 FOR DETAILED NOTES.

NOTE:

1.

SS-1

SS-2

197.5

187.5

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, moist.

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
wet.

- Rollerbit refusal at 14'. Relocated to SB-4A.

Bottom of Hole at 14'.

15

  14

    13

      12

12

  17

    22

      31

4 - 6

9 - 11

14

18

667722COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.5

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992773140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/6/2008
0

14

Wash Boring w/ 4" Casing
Rollerbit Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-4

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-4

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-3

RC-1

197.5

185.5

180.5

Well graded sand with gravel (SW): mostly fine to med sand, little gravel, trace silt, gray,
wet. (Rock fragments in shoe.)

Light gray GNEISS, coarse grained, hard, quartz intrusion, highly fractured, sediment in
seams, moderate weathering, close joints, poor-fair condition.

Bottom of Hole at 21'.

13

  26

    100/5"

14 - 15.4

16 - 21
RQD=55

8

50

667723COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.5

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992773140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/6/2008
0 Wash Boring w/ 4" Casing

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-4A

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-4A

VERY LOOSE

50 - 100%

LOG OF TEST BORING

16 NX Rock Core

21 Terminated

SS-1

SS-2

RC-1
196.4

191.4

Well graded gravel with sand (GW): mostly  gravel (ballast), some med to coarse sand,
trace silt, moist. (FILL)

Well graded sand with gravel (SW): mostly coarse sand, some gravel, trace black slag,
trace silt, wet. (FILL)
(Spoon refusal at 4.5')
Gray/dark gray GNEISS, medium to coarse grained, severe weathering, highly fractured,
poor condition.

Bottom of Hole at 10'.

5

  10

    11

      9

100/6"

0 - 2

4 - 4.5

5 - 10
RQD=50

60

667969COORD

D. Dunklee

DEPTH(ft) REMARKS

11/7/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.4

11/7/08

METHOD OF DRILLING

GRID

ELEVATION

2992743140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/7/2008
0

5

10

Wash Boring w/ 4" Casing
NX Rock Core

Terminated

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-5

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-5

VERY LOOSE

50 - 100%

LOG OF TEST BORING



SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

198.6

174.1

Well graded sand with gravel (SW): mostly medium to coarse sand, little gravel, trace
black slag, brown, wet. (FILL)

Well graded sand with gravel (SW): mostly medium to coarse sand, little gravel, trace
black slag, trace silt, brown, wet. (FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
trace organics, brown, wet.

Poorly graded sand (SP): mostly coarse sand, trace gravel, trace silt, gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
trace clay, gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
gray, wet.

Bottom of Hole at 30.4'.

4

  5

    6

      5

18

  9

    10

      16

16

  4

    4

      3

20

  24

    16

      16

7

  20

    14

      22

17

  25

    19

      18

63

  73

    100/5"

0 - 2

4 - 6

9 - 11

14 - 16

19 - 21

24 - 26

29 - 30.4

4

2

6

16

14

4

9

667256COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

204.6

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992854140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)311/6/2008
0

29

30.4

Wash Boring w/ 4" Casing
Split Spoon Sample

Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-1

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-1

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-1

SS-2

SS-3

199.0

191.5

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, wet.
(FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
brown, wet. (FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
dark brown, wet. (Weathered rock fragments in SPT shoe.)

-Casing and rotary bit refusal at 13.5'. Probable Bedrock.

Bottom of Hole at 13.5'.

8

  9

    13

      16

15

  15

    9

      9

47

  44

    45

      85

0.33 - 2.33

4 - 6

9 - 11

8

14

12

667502COORD

D. Dunklee

DEPTH(ft) REMARKS

11/7/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

205.0

11/7/08

METHOD OF DRILLING

GRID

ELEVATION

2992845140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)411/7/2008
0

13.5

Wash Boring w/ 4" Casing
Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-2

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-2

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-1

SS-2

SS-3

SS-4

198.1

187.1

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, moist.
(FILL)

Well graded sand (SW): mostly med to coarse sand, trace gravel, trace silt, brown/black,
wet. (FILL)

9-9.2' Well graded gravel (GW): mostly med to coarse gravel.
9.2-10.3' Well graded sand (SW): mostly fine to med sand, trace gravel, trace silt, brown,
wet.

-Weathered rock fragments. Spoon refusal at 14.5'.

-Casing and rotary bit refusal at 17'. (Probable Bedrock)

Bottom of Hole at 17'.

4

  9

    10

      10

13

  9

    7

      16

82

  40

    29

      44

100/4"

0 - 2

4 - 6

9 - 11

14 - 14.3

17

13

15

2

667500COORD

D. Dunklee

DEPTH(ft) REMARKS

11/10/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

204.1

11/10/08

METHOD OF DRILLING

GRID

ELEVATION

2992808140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)311/10/2008
0

17

Wash Boring w/ 4" Casing
Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-3

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-3

VERY LOOSE

50 - 100%

LOG OF TEST BORING

BORINGS WERE DRILLED BY NEW HAMPSHIRE BORING INC. IN NOVEMBER 2008.

INFORMATION ON EACH BORING LOG IS A COMPILATION OF SUBSURFACE CONDITIONS AND SOIL

CLASSIFICATIONS OBTAINED FROM SAMPLES RECOVERED DURING THE FIELD EXPLORATION PROGRAM.

SOIL LAYERS HAVE BEEN INTERPRETED BY COMMONLY ACCEPTED GEOTECHNICAL PROCEDURES.

REFER TO BORING LOCATION PLAN FOR LOCATIONS OF BORINGS.

GROUND SURFACE ELEVATIONS AND LOCATIONS OF BORINGS WERE SURVEYED BY ASEC CORPORATION.

ALL VERTICAL CONTROL AND ELEVATIONS ARE BASED ON N.A.V.D. 88.

WATER LEVELS RECORDED DURING DRILLING OR AFTER COMPLETION OF THE BORING SHOULD BE

CONSIDERED APPROXIMATE AND REFER ONLY TO THE TIMES AND PLACES INDICATED.  WATER LEVELS

MAY VARY WITH THE CHANGE IN  SEASONAL CONDITIONS OR CONSTRUCTION ACTIVITY.

THE STANDARD PENETRATION TEST WAS PERFORMED BY DRIVING A 2.0-INCH OUTSIDE DIAMETER,
1.375-INCH INSIDE DIAMETER SPLIT BARREL SAMPLER INTO UNDISTURBED SOIL BY MEANS OF A

140-POUND WEIGHT FALLING FREELY THROUGH A VERTICAL DISTANCE OF 30 INCHES.  THE SAMPLER

IS NORMALLY DRIVEN THREE OR FOUR SUCCESSIVE 6-INCH INCREMENTS.  THE NUMBER OF BLOWS

FOR EACH 6-INCH INCREMENT IS NOTED.  THE PENETRATION IS NOTED WHENEVER THE PENETRATION

INCREMENT VARIES FROM THE STANDARD 6-INCH INCREMENT.  THE TOTAL NUMBER OF BLOWS

REQUIRED FOR THE FINAL OR MIDDLE 12 INCHES OF PENETRATION IS THE STANDARD PENETRATION

RESISTANCE (N) (ASTM D1586).

SEE SHEET GT-3 FOR BORING LOGS SHEET 2 OF 2.

NOTES:

1.

2.

3.

4.

5.

6.

7.

SOUTH ACTION STATION

SEE SHEET GT-2 FOR DETAILED NOTES.

NOTE:

1.

SS-1

SS-2

197.5

187.5

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, moist.

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
wet.

- Rollerbit refusal at 14'. Relocated to SB-4A.

Bottom of Hole at 14'.

15

  14

    13

      12

12

  17

    22

      31

4 - 6

9 - 11

14

18

667722COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.5

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992773140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/6/2008
0

14

Wash Boring w/ 4" Casing
Rollerbit Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-4

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-4

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-3

RC-1

197.5

185.5

180.5

Well graded sand with gravel (SW): mostly fine to med sand, little gravel, trace silt, gray,
wet. (Rock fragments in shoe.)

Light gray GNEISS, coarse grained, hard, quartz intrusion, highly fractured, sediment in
seams, moderate weathering, close joints, poor-fair condition.

Bottom of Hole at 21'.

13

  26

    100/5"

14 - 15.4

16 - 21
RQD=55

8

50

667723COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.5

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992773140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/6/2008
0 Wash Boring w/ 4" Casing

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-4A

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-4A

VERY LOOSE

50 - 100%

LOG OF TEST BORING

16 NX Rock Core

21 Terminated

SS-1

SS-2

RC-1
196.4

191.4

Well graded gravel with sand (GW): mostly  gravel (ballast), some med to coarse sand,
trace silt, moist. (FILL)

Well graded sand with gravel (SW): mostly coarse sand, some gravel, trace black slag,
trace silt, wet. (FILL)
(Spoon refusal at 4.5')
Gray/dark gray GNEISS, medium to coarse grained, severe weathering, highly fractured,
poor condition.

Bottom of Hole at 10'.

5

  10

    11

      9

100/6"

0 - 2

4 - 4.5

5 - 10
RQD=50

60

667969COORD

D. Dunklee

DEPTH(ft) REMARKS

11/7/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.4

11/7/08

METHOD OF DRILLING

GRID

ELEVATION

2992743140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/7/2008
0

5

10

Wash Boring w/ 4" Casing
NX Rock Core

Terminated

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-5

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-5

VERY LOOSE

50 - 100%

LOG OF TEST BORING



SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

198.6

174.1

Well graded sand with gravel (SW): mostly medium to coarse sand, little gravel, trace
black slag, brown, wet. (FILL)

Well graded sand with gravel (SW): mostly medium to coarse sand, little gravel, trace
black slag, trace silt, brown, wet. (FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
trace organics, brown, wet.

Poorly graded sand (SP): mostly coarse sand, trace gravel, trace silt, gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
trace clay, gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
gray, wet.

Bottom of Hole at 30.4'.
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  5

    6

      5

18

  9

    10

      16

16

  4

    4

      3

20

  24

    16

      16

7

  20

    14

      22

17

  25

    19

      18

63

  73

    100/5"

0 - 2

4 - 6

9 - 11

14 - 16

19 - 21

24 - 26

29 - 30.4

4

2

6

16

14

4

9

667256COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

204.6

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992854140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)311/6/2008
0

29

30.4

Wash Boring w/ 4" Casing
Split Spoon Sample

Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-1

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-1

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-1

SS-2

SS-3

199.0

191.5

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, wet.
(FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
brown, wet. (FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
dark brown, wet. (Weathered rock fragments in SPT shoe.)

-Casing and rotary bit refusal at 13.5'. Probable Bedrock.

Bottom of Hole at 13.5'.
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15

  15

    9

      9

47

  44

    45

      85

0.33 - 2.33

4 - 6

9 - 11

8

14

12

667502COORD

D. Dunklee

DEPTH(ft) REMARKS

11/7/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

205.0

11/7/08

METHOD OF DRILLING

GRID

ELEVATION

2992845140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)411/7/2008
0

13.5

Wash Boring w/ 4" Casing
Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-2

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-2

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-1

SS-2

SS-3

SS-4

198.1

187.1

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, moist.
(FILL)

Well graded sand (SW): mostly med to coarse sand, trace gravel, trace silt, brown/black,
wet. (FILL)

9-9.2' Well graded gravel (GW): mostly med to coarse gravel.
9.2-10.3' Well graded sand (SW): mostly fine to med sand, trace gravel, trace silt, brown,
wet.

-Weathered rock fragments. Spoon refusal at 14.5'.

-Casing and rotary bit refusal at 17'. (Probable Bedrock)

Bottom of Hole at 17'.
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  9

    7
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82

  40

    29

      44

100/4"

0 - 2

4 - 6

9 - 11

14 - 14.3

17

13

15

2

667500COORD

D. Dunklee

DEPTH(ft) REMARKS

11/10/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

204.1

11/10/08

METHOD OF DRILLING

GRID

ELEVATION

2992808140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)311/10/2008
0

17

Wash Boring w/ 4" Casing
Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-3

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-3

VERY LOOSE

50 - 100%

LOG OF TEST BORING

BORINGS WERE DRILLED BY NEW HAMPSHIRE BORING INC. IN NOVEMBER 2008.

INFORMATION ON EACH BORING LOG IS A COMPILATION OF SUBSURFACE CONDITIONS AND SOIL

CLASSIFICATIONS OBTAINED FROM SAMPLES RECOVERED DURING THE FIELD EXPLORATION PROGRAM.

SOIL LAYERS HAVE BEEN INTERPRETED BY COMMONLY ACCEPTED GEOTECHNICAL PROCEDURES.

REFER TO BORING LOCATION PLAN FOR LOCATIONS OF BORINGS.

GROUND SURFACE ELEVATIONS AND LOCATIONS OF BORINGS WERE SURVEYED BY ASEC CORPORATION.

ALL VERTICAL CONTROL AND ELEVATIONS ARE BASED ON N.A.V.D. 88.

WATER LEVELS RECORDED DURING DRILLING OR AFTER COMPLETION OF THE BORING SHOULD BE

CONSIDERED APPROXIMATE AND REFER ONLY TO THE TIMES AND PLACES INDICATED.  WATER LEVELS

MAY VARY WITH THE CHANGE IN  SEASONAL CONDITIONS OR CONSTRUCTION ACTIVITY.

THE STANDARD PENETRATION TEST WAS PERFORMED BY DRIVING A 2.0-INCH OUTSIDE DIAMETER,
1.375-INCH INSIDE DIAMETER SPLIT BARREL SAMPLER INTO UNDISTURBED SOIL BY MEANS OF A

140-POUND WEIGHT FALLING FREELY THROUGH A VERTICAL DISTANCE OF 30 INCHES.  THE SAMPLER

IS NORMALLY DRIVEN THREE OR FOUR SUCCESSIVE 6-INCH INCREMENTS.  THE NUMBER OF BLOWS

FOR EACH 6-INCH INCREMENT IS NOTED.  THE PENETRATION IS NOTED WHENEVER THE PENETRATION

INCREMENT VARIES FROM THE STANDARD 6-INCH INCREMENT.  THE TOTAL NUMBER OF BLOWS

REQUIRED FOR THE FINAL OR MIDDLE 12 INCHES OF PENETRATION IS THE STANDARD PENETRATION

RESISTANCE (N) (ASTM D1586).

SEE SHEET GT-3 FOR BORING LOGS SHEET 2 OF 2.

NOTES:

1.

2.

3.

4.

5.

6.

7.

SOUTH ACTION STATION

SEE SHEET GT-2 FOR DETAILED NOTES.

NOTE:

1.

SS-1

SS-2

197.5

187.5

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, moist.

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
wet.

- Rollerbit refusal at 14'. Relocated to SB-4A.

Bottom of Hole at 14'.

15

  14

    13

      12

12

  17

    22

      31

4 - 6

9 - 11

14

18

667722COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.5

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992773140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/6/2008
0

14

Wash Boring w/ 4" Casing
Rollerbit Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-4

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-4

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-3

RC-1

197.5

185.5

180.5

Well graded sand with gravel (SW): mostly fine to med sand, little gravel, trace silt, gray,
wet. (Rock fragments in shoe.)

Light gray GNEISS, coarse grained, hard, quartz intrusion, highly fractured, sediment in
seams, moderate weathering, close joints, poor-fair condition.

Bottom of Hole at 21'.

13

  26

    100/5"

14 - 15.4

16 - 21
RQD=55

8

50

667723COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.5

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992773140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/6/2008
0 Wash Boring w/ 4" Casing

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-4A

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-4A

VERY LOOSE

50 - 100%

LOG OF TEST BORING

16 NX Rock Core

21 Terminated

SS-1

SS-2

RC-1
196.4

191.4

Well graded gravel with sand (GW): mostly  gravel (ballast), some med to coarse sand,
trace silt, moist. (FILL)

Well graded sand with gravel (SW): mostly coarse sand, some gravel, trace black slag,
trace silt, wet. (FILL)
(Spoon refusal at 4.5')
Gray/dark gray GNEISS, medium to coarse grained, severe weathering, highly fractured,
poor condition.

Bottom of Hole at 10'.

5

  10

    11

      9

100/6"

0 - 2

4 - 4.5

5 - 10
RQD=50

60

667969COORD

D. Dunklee

DEPTH(ft) REMARKS

11/7/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.4

11/7/08

METHOD OF DRILLING

GRID

ELEVATION

2992743140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/7/2008
0

5

10

Wash Boring w/ 4" Casing
NX Rock Core

Terminated

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-5

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-5

VERY LOOSE

50 - 100%

LOG OF TEST BORING



SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

198.6

174.1

Well graded sand with gravel (SW): mostly medium to coarse sand, little gravel, trace
black slag, brown, wet. (FILL)

Well graded sand with gravel (SW): mostly medium to coarse sand, little gravel, trace
black slag, trace silt, brown, wet. (FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
trace organics, brown, wet.

Poorly graded sand (SP): mostly coarse sand, trace gravel, trace silt, gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
trace clay, gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
gray, wet.

Bottom of Hole at 30.4'.
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16

  4

    4

      3
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  24

    16

      16

7

  20

    14

      22
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  25

    19

      18

63

  73

    100/5"

0 - 2

4 - 6

9 - 11

14 - 16

19 - 21

24 - 26

29 - 30.4

4

2

6

16

14

4

9

667256COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

204.6

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992854140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)311/6/2008
0

29

30.4

Wash Boring w/ 4" Casing
Split Spoon Sample

Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-1

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-1

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-1

SS-2

SS-3

199.0

191.5

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, wet.
(FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
brown, wet. (FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
dark brown, wet. (Weathered rock fragments in SPT shoe.)

-Casing and rotary bit refusal at 13.5'. Probable Bedrock.

Bottom of Hole at 13.5'.

8
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    13

      16

15

  15

    9

      9

47

  44

    45

      85

0.33 - 2.33

4 - 6

9 - 11

8

14

12

667502COORD

D. Dunklee

DEPTH(ft) REMARKS

11/7/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

205.0

11/7/08

METHOD OF DRILLING

GRID

ELEVATION

2992845140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)411/7/2008
0

13.5

Wash Boring w/ 4" Casing
Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-2

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-2

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-1

SS-2

SS-3

SS-4

198.1

187.1

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, moist.
(FILL)

Well graded sand (SW): mostly med to coarse sand, trace gravel, trace silt, brown/black,
wet. (FILL)

9-9.2' Well graded gravel (GW): mostly med to coarse gravel.
9.2-10.3' Well graded sand (SW): mostly fine to med sand, trace gravel, trace silt, brown,
wet.

-Weathered rock fragments. Spoon refusal at 14.5'.

-Casing and rotary bit refusal at 17'. (Probable Bedrock)

Bottom of Hole at 17'.

4
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      10

13

  9

    7

      16

82

  40

    29

      44

100/4"

0 - 2

4 - 6

9 - 11

14 - 14.3

17

13

15

2

667500COORD

D. Dunklee

DEPTH(ft) REMARKS

11/10/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

204.1

11/10/08

METHOD OF DRILLING

GRID

ELEVATION

2992808140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)311/10/2008
0

17

Wash Boring w/ 4" Casing
Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-3

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-3

VERY LOOSE

50 - 100%

LOG OF TEST BORING

BORINGS WERE DRILLED BY NEW HAMPSHIRE BORING INC. IN NOVEMBER 2008.

INFORMATION ON EACH BORING LOG IS A COMPILATION OF SUBSURFACE CONDITIONS AND SOIL

CLASSIFICATIONS OBTAINED FROM SAMPLES RECOVERED DURING THE FIELD EXPLORATION PROGRAM.

SOIL LAYERS HAVE BEEN INTERPRETED BY COMMONLY ACCEPTED GEOTECHNICAL PROCEDURES.

REFER TO BORING LOCATION PLAN FOR LOCATIONS OF BORINGS.

GROUND SURFACE ELEVATIONS AND LOCATIONS OF BORINGS WERE SURVEYED BY ASEC CORPORATION.

ALL VERTICAL CONTROL AND ELEVATIONS ARE BASED ON N.A.V.D. 88.

WATER LEVELS RECORDED DURING DRILLING OR AFTER COMPLETION OF THE BORING SHOULD BE

CONSIDERED APPROXIMATE AND REFER ONLY TO THE TIMES AND PLACES INDICATED.  WATER LEVELS

MAY VARY WITH THE CHANGE IN  SEASONAL CONDITIONS OR CONSTRUCTION ACTIVITY.

THE STANDARD PENETRATION TEST WAS PERFORMED BY DRIVING A 2.0-INCH OUTSIDE DIAMETER,
1.375-INCH INSIDE DIAMETER SPLIT BARREL SAMPLER INTO UNDISTURBED SOIL BY MEANS OF A

140-POUND WEIGHT FALLING FREELY THROUGH A VERTICAL DISTANCE OF 30 INCHES.  THE SAMPLER

IS NORMALLY DRIVEN THREE OR FOUR SUCCESSIVE 6-INCH INCREMENTS.  THE NUMBER OF BLOWS

FOR EACH 6-INCH INCREMENT IS NOTED.  THE PENETRATION IS NOTED WHENEVER THE PENETRATION

INCREMENT VARIES FROM THE STANDARD 6-INCH INCREMENT.  THE TOTAL NUMBER OF BLOWS

REQUIRED FOR THE FINAL OR MIDDLE 12 INCHES OF PENETRATION IS THE STANDARD PENETRATION

RESISTANCE (N) (ASTM D1586).

SEE SHEET GT-3 FOR BORING LOGS SHEET 2 OF 2.

NOTES:

1.

2.

3.

4.

5.

6.

7.

SOUTH ACTION STATION

SEE SHEET GT-2 FOR DETAILED NOTES.

NOTE:

1.

SS-1

SS-2

197.5

187.5

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, moist.

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
wet.

- Rollerbit refusal at 14'. Relocated to SB-4A.

Bottom of Hole at 14'.

15
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12

  17

    22

      31

4 - 6

9 - 11

14

18

667722COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.5

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992773140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/6/2008
0

14

Wash Boring w/ 4" Casing
Rollerbit Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-4

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-4

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-3

RC-1

197.5

185.5

180.5

Well graded sand with gravel (SW): mostly fine to med sand, little gravel, trace silt, gray,
wet. (Rock fragments in shoe.)

Light gray GNEISS, coarse grained, hard, quartz intrusion, highly fractured, sediment in
seams, moderate weathering, close joints, poor-fair condition.

Bottom of Hole at 21'.

13

  26

    100/5"

14 - 15.4

16 - 21
RQD=55

8

50

667723COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.5

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992773140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/6/2008
0 Wash Boring w/ 4" Casing

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-4A

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-4A

VERY LOOSE

50 - 100%

LOG OF TEST BORING

16 NX Rock Core

21 Terminated

SS-1

SS-2

RC-1
196.4

191.4

Well graded gravel with sand (GW): mostly  gravel (ballast), some med to coarse sand,
trace silt, moist. (FILL)

Well graded sand with gravel (SW): mostly coarse sand, some gravel, trace black slag,
trace silt, wet. (FILL)
(Spoon refusal at 4.5')
Gray/dark gray GNEISS, medium to coarse grained, severe weathering, highly fractured,
poor condition.

Bottom of Hole at 10'.
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    11

      9

100/6"

0 - 2

4 - 4.5

5 - 10
RQD=50

60

667969COORD

D. Dunklee

DEPTH(ft) REMARKS

11/7/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.4

11/7/08

METHOD OF DRILLING

GRID

ELEVATION

2992743140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/7/2008
0

5

10

Wash Boring w/ 4" Casing
NX Rock Core

Terminated

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-5

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-5

VERY LOOSE

50 - 100%

LOG OF TEST BORING



SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

198.6

174.1

Well graded sand with gravel (SW): mostly medium to coarse sand, little gravel, trace
black slag, brown, wet. (FILL)

Well graded sand with gravel (SW): mostly medium to coarse sand, little gravel, trace
black slag, trace silt, brown, wet. (FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
trace organics, brown, wet.

Poorly graded sand (SP): mostly coarse sand, trace gravel, trace silt, gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
trace clay, gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
gray, wet.

Bottom of Hole at 30.4'.
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    100/5"
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4 - 6

9 - 11

14 - 16

19 - 21

24 - 26

29 - 30.4
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16
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667256COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

204.6

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992854140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)311/6/2008
0

29

30.4

Wash Boring w/ 4" Casing
Split Spoon Sample

Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-1

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-1

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-1

SS-2

SS-3

199.0

191.5

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, wet.
(FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
brown, wet. (FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
dark brown, wet. (Weathered rock fragments in SPT shoe.)

-Casing and rotary bit refusal at 13.5'. Probable Bedrock.

Bottom of Hole at 13.5'.
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667502COORD

D. Dunklee

DEPTH(ft) REMARKS

11/7/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

205.0

11/7/08

METHOD OF DRILLING

GRID

ELEVATION

2992845140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)411/7/2008
0

13.5

Wash Boring w/ 4" Casing
Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-2

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-2

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-1

SS-2

SS-3

SS-4

198.1

187.1

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, moist.
(FILL)

Well graded sand (SW): mostly med to coarse sand, trace gravel, trace silt, brown/black,
wet. (FILL)

9-9.2' Well graded gravel (GW): mostly med to coarse gravel.
9.2-10.3' Well graded sand (SW): mostly fine to med sand, trace gravel, trace silt, brown,
wet.

-Weathered rock fragments. Spoon refusal at 14.5'.

-Casing and rotary bit refusal at 17'. (Probable Bedrock)

Bottom of Hole at 17'.
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667500COORD

D. Dunklee

DEPTH(ft) REMARKS

11/10/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

204.1

11/10/08

METHOD OF DRILLING

GRID

ELEVATION

2992808140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)311/10/2008
0

17

Wash Boring w/ 4" Casing
Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-3

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-3

VERY LOOSE

50 - 100%

LOG OF TEST BORING

BORINGS WERE DRILLED BY NEW HAMPSHIRE BORING INC. IN NOVEMBER 2008.

INFORMATION ON EACH BORING LOG IS A COMPILATION OF SUBSURFACE CONDITIONS AND SOIL

CLASSIFICATIONS OBTAINED FROM SAMPLES RECOVERED DURING THE FIELD EXPLORATION PROGRAM.

SOIL LAYERS HAVE BEEN INTERPRETED BY COMMONLY ACCEPTED GEOTECHNICAL PROCEDURES.

REFER TO BORING LOCATION PLAN FOR LOCATIONS OF BORINGS.

GROUND SURFACE ELEVATIONS AND LOCATIONS OF BORINGS WERE SURVEYED BY ASEC CORPORATION.

ALL VERTICAL CONTROL AND ELEVATIONS ARE BASED ON N.A.V.D. 88.

WATER LEVELS RECORDED DURING DRILLING OR AFTER COMPLETION OF THE BORING SHOULD BE

CONSIDERED APPROXIMATE AND REFER ONLY TO THE TIMES AND PLACES INDICATED.  WATER LEVELS

MAY VARY WITH THE CHANGE IN  SEASONAL CONDITIONS OR CONSTRUCTION ACTIVITY.

THE STANDARD PENETRATION TEST WAS PERFORMED BY DRIVING A 2.0-INCH OUTSIDE DIAMETER,
1.375-INCH INSIDE DIAMETER SPLIT BARREL SAMPLER INTO UNDISTURBED SOIL BY MEANS OF A

140-POUND WEIGHT FALLING FREELY THROUGH A VERTICAL DISTANCE OF 30 INCHES.  THE SAMPLER

IS NORMALLY DRIVEN THREE OR FOUR SUCCESSIVE 6-INCH INCREMENTS.  THE NUMBER OF BLOWS

FOR EACH 6-INCH INCREMENT IS NOTED.  THE PENETRATION IS NOTED WHENEVER THE PENETRATION

INCREMENT VARIES FROM THE STANDARD 6-INCH INCREMENT.  THE TOTAL NUMBER OF BLOWS

REQUIRED FOR THE FINAL OR MIDDLE 12 INCHES OF PENETRATION IS THE STANDARD PENETRATION

RESISTANCE (N) (ASTM D1586).

SEE SHEET GT-3 FOR BORING LOGS SHEET 2 OF 2.

NOTES:

1.

2.

3.

4.

5.

6.

7.

SOUTH ACTION STATION

SEE SHEET GT-2 FOR DETAILED NOTES.

NOTE:

1.

SS-1

SS-2

197.5

187.5

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, moist.

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
wet.

- Rollerbit refusal at 14'. Relocated to SB-4A.

Bottom of Hole at 14'.
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667722COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.5

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992773140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/6/2008
0

14

Wash Boring w/ 4" Casing
Rollerbit Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-4

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-4

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-3

RC-1

197.5

185.5

180.5

Well graded sand with gravel (SW): mostly fine to med sand, little gravel, trace silt, gray,
wet. (Rock fragments in shoe.)

Light gray GNEISS, coarse grained, hard, quartz intrusion, highly fractured, sediment in
seams, moderate weathering, close joints, poor-fair condition.

Bottom of Hole at 21'.
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14 - 15.4

16 - 21
RQD=55
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667723COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.5

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992773140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/6/2008
0 Wash Boring w/ 4" Casing

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-4A

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-4A

VERY LOOSE

50 - 100%

LOG OF TEST BORING

16 NX Rock Core

21 Terminated

SS-1

SS-2

RC-1
196.4

191.4

Well graded gravel with sand (GW): mostly  gravel (ballast), some med to coarse sand,
trace silt, moist. (FILL)

Well graded sand with gravel (SW): mostly coarse sand, some gravel, trace black slag,
trace silt, wet. (FILL)
(Spoon refusal at 4.5')
Gray/dark gray GNEISS, medium to coarse grained, severe weathering, highly fractured,
poor condition.

Bottom of Hole at 10'.
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0 - 2

4 - 4.5

5 - 10
RQD=50

60

667969COORD

D. Dunklee

DEPTH(ft) REMARKS

11/7/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.4

11/7/08

METHOD OF DRILLING

GRID

ELEVATION

2992743140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/7/2008
0

5

10

Wash Boring w/ 4" Casing
NX Rock Core

Terminated

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-5

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-5

VERY LOOSE

50 - 100%

LOG OF TEST BORING



SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

198.6

174.1

Well graded sand with gravel (SW): mostly medium to coarse sand, little gravel, trace
black slag, brown, wet. (FILL)

Well graded sand with gravel (SW): mostly medium to coarse sand, little gravel, trace
black slag, trace silt, brown, wet. (FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
trace organics, brown, wet.

Poorly graded sand (SP): mostly coarse sand, trace gravel, trace silt, gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
trace clay, gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
gray, wet.

Well graded sand with gravel (SW): mostly fine to coarse sand, little gravel, trace silt,
gray, wet.

Bottom of Hole at 30.4'.
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667256COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

204.6

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992854140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)311/6/2008
0

29

30.4

Wash Boring w/ 4" Casing
Split Spoon Sample

Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-1

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-1

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-1

SS-2

SS-3

199.0

191.5

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, wet.
(FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
brown, wet. (FILL)

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
dark brown, wet. (Weathered rock fragments in SPT shoe.)

-Casing and rotary bit refusal at 13.5'. Probable Bedrock.

Bottom of Hole at 13.5'.
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667502COORD

D. Dunklee

DEPTH(ft) REMARKS

11/7/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

205.0

11/7/08

METHOD OF DRILLING

GRID

ELEVATION

2992845140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)411/7/2008
0

13.5

Wash Boring w/ 4" Casing
Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-2

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-2

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-1

SS-2

SS-3

SS-4

198.1

187.1

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, moist.
(FILL)

Well graded sand (SW): mostly med to coarse sand, trace gravel, trace silt, brown/black,
wet. (FILL)

9-9.2' Well graded gravel (GW): mostly med to coarse gravel.
9.2-10.3' Well graded sand (SW): mostly fine to med sand, trace gravel, trace silt, brown,
wet.

-Weathered rock fragments. Spoon refusal at 14.5'.

-Casing and rotary bit refusal at 17'. (Probable Bedrock)

Bottom of Hole at 17'.
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9 - 11
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667500COORD

D. Dunklee

DEPTH(ft) REMARKS

11/10/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

204.1

11/10/08

METHOD OF DRILLING

GRID

ELEVATION

2992808140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)311/10/2008
0

17

Wash Boring w/ 4" Casing
Spoon Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-3

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-3

VERY LOOSE

50 - 100%

LOG OF TEST BORING

BORINGS WERE DRILLED BY NEW HAMPSHIRE BORING INC. IN NOVEMBER 2008.

INFORMATION ON EACH BORING LOG IS A COMPILATION OF SUBSURFACE CONDITIONS AND SOIL

CLASSIFICATIONS OBTAINED FROM SAMPLES RECOVERED DURING THE FIELD EXPLORATION PROGRAM.

SOIL LAYERS HAVE BEEN INTERPRETED BY COMMONLY ACCEPTED GEOTECHNICAL PROCEDURES.

REFER TO BORING LOCATION PLAN FOR LOCATIONS OF BORINGS.

GROUND SURFACE ELEVATIONS AND LOCATIONS OF BORINGS WERE SURVEYED BY ASEC CORPORATION.

ALL VERTICAL CONTROL AND ELEVATIONS ARE BASED ON N.A.V.D. 88.

WATER LEVELS RECORDED DURING DRILLING OR AFTER COMPLETION OF THE BORING SHOULD BE

CONSIDERED APPROXIMATE AND REFER ONLY TO THE TIMES AND PLACES INDICATED.  WATER LEVELS

MAY VARY WITH THE CHANGE IN  SEASONAL CONDITIONS OR CONSTRUCTION ACTIVITY.

THE STANDARD PENETRATION TEST WAS PERFORMED BY DRIVING A 2.0-INCH OUTSIDE DIAMETER,
1.375-INCH INSIDE DIAMETER SPLIT BARREL SAMPLER INTO UNDISTURBED SOIL BY MEANS OF A

140-POUND WEIGHT FALLING FREELY THROUGH A VERTICAL DISTANCE OF 30 INCHES.  THE SAMPLER

IS NORMALLY DRIVEN THREE OR FOUR SUCCESSIVE 6-INCH INCREMENTS.  THE NUMBER OF BLOWS

FOR EACH 6-INCH INCREMENT IS NOTED.  THE PENETRATION IS NOTED WHENEVER THE PENETRATION

INCREMENT VARIES FROM THE STANDARD 6-INCH INCREMENT.  THE TOTAL NUMBER OF BLOWS

REQUIRED FOR THE FINAL OR MIDDLE 12 INCHES OF PENETRATION IS THE STANDARD PENETRATION

RESISTANCE (N) (ASTM D1586).

SEE SHEET GT-3 FOR BORING LOGS SHEET 2 OF 2.

NOTES:

1.

2.

3.

4.

5.

6.

7.

SOUTH ACTION STATION

SEE SHEET GT-2 FOR DETAILED NOTES.

NOTE:

1.

SS-1

SS-2

197.5

187.5

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, brown, moist.

Well graded sand with gravel (SW): mostly med to coarse sand, little gravel, trace silt,
wet.

- Rollerbit refusal at 14'. Relocated to SB-4A.

Bottom of Hole at 14'.
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667722COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.5

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992773140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/6/2008
0

14

Wash Boring w/ 4" Casing
Rollerbit Refusal

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-4

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-4

VERY LOOSE

50 - 100%

LOG OF TEST BORING

SS-3

RC-1

197.5

185.5

180.5

Well graded sand with gravel (SW): mostly fine to med sand, little gravel, trace silt, gray,
wet. (Rock fragments in shoe.)

Light gray GNEISS, coarse grained, hard, quartz intrusion, highly fractured, sediment in
seams, moderate weathering, close joints, poor-fair condition.

Bottom of Hole at 21'.
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14 - 15.4
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667723COORD

D. Dunklee

DEPTH(ft) REMARKS

11/6/08

INSPECTOR

Diedrich D-90 DATUM

SPT HAMMER

GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.5

11/6/08

METHOD OF DRILLING

GRID

ELEVATION

2992773140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/6/2008
0 Wash Boring w/ 4" Casing

DEPTH

(ft)

STRATA

SYMBOL

SAMPLE

NO.

ELEV.REC.

(in)
FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)

SAMPLE

DATA

SPT/RQD (%)

5

10

15

20

25

30

35

SOFT

SB-4A

VERY SOFT

CONSISTENCY

0 - 4

16 - 30

5 - 8

3 - 4

DENSITYBLOWS/FT

Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-4A

VERY LOOSE

50 - 100%

LOG OF TEST BORING

16 NX Rock Core

21 Terminated

SS-1

SS-2

RC-1
196.4

191.4

Well graded gravel with sand (GW): mostly  gravel (ballast), some med to coarse sand,
trace silt, moist. (FILL)

Well graded sand with gravel (SW): mostly coarse sand, some gravel, trace black slag,
trace silt, wet. (FILL)
(Spoon refusal at 4.5')
Gray/dark gray GNEISS, medium to coarse grained, severe weathering, highly fractured,
poor condition.

Bottom of Hole at 10'.
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INSPECTOR
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GROUNDWATER READINGS

CONTRACTOR

E

DRILLERA. Barbetta

DRILL RIG

DATE START

DATE END

DATE/TIME

201.4

11/7/08

METHOD OF DRILLING

GRID

ELEVATION

2992743140 lb Safety N

New Hampshire Boring

Datum

Upon Completion (In Casing)3.511/7/2008
0

5
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Wash Boring w/ 4" Casing
NX Rock Core
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DEPTH

(ft)

STRATA
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ELEV.REC.
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FIELD CLASSIFICATION AND REMARKSDEPTH

(ft)
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DATA

SPT/RQD (%)
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16 - 30

5 - 8

3 - 4
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Undisturbed

(U)-Shelby Tube,
(P)-Piston

SHEET 1 OF 1

BLOWS/FT

VERY DENSE

DENSE

LOOSE

South Acton Station

COHESIVE SOIL NON-COHESIVE SOIL

Rock Core (RC)
and RQD (%)
REC (%)

9 - 15

< 10%

STIFF

PROJECT

OWNER

30 - 45%

HARD

VERY STIFF

MEDIUM STIFF

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

BORING

NO.

Split-Spoon
Sample (SS)
and Blow Counts

per 6" REC (in)

Auger
Sample
(AS)

Bag
Sample
(B)

30 +

LEGEND

MOSTLY

0 - 2

LITTLE

Jar

Sample
(JS)

LOCATION

TRACE

JOB NUMBER

Fitchburg Line Improvements

E2X37800

SOME

51 +

31 - 50

11 - 30

15 - 25%5 - 10

OF SOIL COMPONENTS

RELATIVE

BORING

NO.Massachusetts Bay Commuter Rail

MEDIUM DENSE

PROPORTIONS

SB-5

VERY LOOSE

50 - 100%

LOG OF TEST BORING
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APPENDIX B:  LABORATORY TEST RESULTS 
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Stress vs. Strain

Client: Jacobs Civil, Inc.

Project Name: Bakers Brook Bridge

Project Location: Lunenburg, MA

GTX #: 8677

Test Date: 02/03/09

Tested By: daa

Checked By: mpd

Boring ID: SB-4

Sample ID: RC-1

Depth, ft: 16.0-21.0

Compressive Strength of Rock Core Specimens
by ASTM D 2938
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y = 0.00016x - 0.00013End 1 Diameter 1 y = -0.00040xEnd 1 Diameter 2

YES
YES

YES

Client:  Jacobs Civil, Inc. 02/03/09 02/03/09
Project Name: Bakers Brook Bridge daa daa
Project Location: Lunenburg, MA mpd mpd
GTX #:  8677
Boring ID: SB-4
Sample ID: RC-1
Depth: 16-21 Ft. 
Visual Description: See photographs

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D 4543-04

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S2)
1 2 Average Max Min Difference

Specimen Length, in: 4.07 4.07 4.070 Measurements at 0°, in 0.02260 -0.00380 0.02640
Specimen Diameter, in: 1.95 1.95 1.950 Measurements at 120°, in 0.00830 -0.01540 0.02370
Specimen Mass, g: 516.9 Measurements at 240°, in 0.00000 -0.02960 0.02960
Bulk Density, lb/ft3 162 Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.09 Straightness Tolerance Met? NO

END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00050 -0.00040 -0.00020 -0.00020 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00020 -0.00020
Diameter 2, in (rotated 90o) 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010 0.00000 0.00000 0.00000 -0.00010 -0.00020 -0.00030 -0.00040 -0.00050 -0.00060

Difference between max and min readings, in: 
0° = 0.00050 90° = 0.00070

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00040 -0.00030 -0.00020 -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010 -0.00010
Diameter 2, in (rotated 90o) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00000 0.00000 0.00000 -0.00020 -0.00030 -0.00060 -0.00050 -0.00060 -0.00080

Difference between max and min readings, in: 
0° = 0.0005 90° = 0.0009

Maximum difference must be < 0.0020 in. Difference = + 0.00045
 Flatness Tolerance Met? YES

DIAMETER 1 - 0.00010

End 1:
Slope of Best Fit Line 0.00016
Angle of Best Fit Line: 0.00917

End 2:
Slope of Best Fit Line 0.00021
Angle of Best Fit Line: 0.01203

Maximum Angular Difference: 0.00286

Parallelism Tolerance Met? YES
Spherically Seated

DIAMETER 2

End 1:
Slope of Best Fit Line -0.0004
Angle of Best Fit Line: -0.02292

End 2:
Slope of Best Fit Line -0.00045
Angle of Best Fit Line: -0.02578

Maximum Angular Difference: 0.00286

Parallelism Tolerance Met? YES
Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1      Difference, Maximum and Minimum Diam (in.) eter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00050 1.950 0.00026 0.015
Diameter 2, in (rotated 90o) 0.00070 1.950 0.00036 0.021 PerpendicYES ularity Tolerance Met? YES

END 2
Diameter 1, in 0.00050 1.950 0.00026 0.015
Diameter 2, in (rotated 90o) 0.00090 1.950 0.00046 0.026
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End 2 Diameter 1 y = -0.00045x - 0.00019

-0.00200

-0.00100

0.00000

0.00100

0.00200

-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

D
ia

l G
a

g
e

 R
ea

d
in

g
, 

in

Diameter, in

End 2 Diameter 2



Client: Jacobs Civil, Inc.

Project Name: Bakers Brook Bridge

Project Location: Lunenburg, MA

GTX #: 8677

Test Date: 02/03/09

Tested By: daa

Checked By: mpd

Boring ID: SB-4

Sample ID: RC-1

Depth, ft: 16.0-21.0

After cutting and lapping

After break
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     343 Congress Street 
     Boston, MA 02210 USA 

1.617.242.9222    
Fax 1.617.242.9824 

 

Date September 16, 2010 

To File 

From Alyssa Scenna 

Subject Fitchburg Commuter Rail Line Improvements Project 
Supplement to Geotechnical Recommendations for South Acton Station 
Drilled Minipile Design Recommendations 
 

 
Introduction 
 
The following information is supplementary to the “Drilled Minipiles” section of the 
Geotechnical Recommendations for South Action Station issued in March of 2009 for the 
Fitchburg Commuter Rail Line Improvements Project. The previous drilled minipile design 
recommendation for the station platform is an 80 ton allowable design load for 9 5/8-inch outside 
diameter drilled minipiles which was computed relying on both end bearing and side friction. At 
60% design, it was determined that smaller diameter minipiles may be used to support the 
platform. It is recommended that the allowable design load of the minipiles neglect end bearing 
capacity and rely only on skin friction for design as less pile movement is needed to develop 
frictional side resistance.   
 
Drilled Minipiles  
 
For construction considerations, micropiles are usually assumed to transfer their load to the 
ground through grout/ground skin friction (bond), without any contribution from end bearing.  
The advantage of this assumption is that the pile movement needed to mobilize frictional 
resistance is significantly less than that needed to mobilize end bearing.  For piles bearing into 
bedrock, even though pile movement is relatively small, minpiles can still mobilize the majority 
of its calculated skin friction during loading process.  
 
Based on the reviews of geological settings, and our split-spoon soil and rock core samples, it is 
our opinion that the skin friction within the first 5 feet of overburden soil zone should be 
neglected. We anticipate that the top 3 feet of bedrock is a moderately weathered gneiss zone, 
with competent gneiss bedrock below.  We anticipate that the proposed station platform can be 
supported on minipiles by skin friction developed within the gneiss bedrock, with a minimum 
bond length (rock embedment length) of 5 feet.  As shown on the profile in Figure 2, the bedrock 
varies from about Elevation 187 ft to 197 ft at the boring locations along the station platform. We 
estimate that the minipiles will vary in length from 10 ft to 22 ft.   
 
Pile axial capacity can be determined considering the following design parameters, but not 
exceeding the structural capacity of the pile. If higher loads or greater lateral bending capacity is 
required, a permanent steel casing may be used. A factor of safety of 2.5 was used to determine 
the allowable bond strength of the minipiles in soil and a FS = 2.0 for bond strength in rock. Two 
different grout-to-ground bond strengths are recommended and are listed in the following table:   
 



 Memorandum 
     343 Congress Street 
     Boston, MA 02210 USA 

1.617.242.9222    
Fax 1.617.242.9824 

 

Notes:  1)      * Submerged unit weight should be used below a depth of 5 feet. 
2) * To obtain the submerged unit weight, the total unit weight should be reduced by the unit weight of water 

(62.4 pcf)  
3) ** Type A gravity grouted piles are usually used to bear into bedrock. 
4) Per FHWA-SA-97-070 “Micropile Design and Construction Guidelines” 

 
The allowable axial load of the minipiles for any diameter can be calculated using the following 
equation: 
 

P G allowable = (αallowable bond strength) x (π) x (diameter) x (bond length) 
 
Field load testing should be performed for production minipiles.  The pile load test program and 
proof tests during installation should be conducted as described in the project specifications. 
Testing procedures and results should be inspected and reviewed by the Engineer, and are subject 
to MBTA approval.  In general, a tension load test should be designed in accordance with ASTM 
D3689.   
 

DEPTH 
(FT) 

SOIL/ROCK 
TYPE 

TOTAL * 
UNIT 

WEIGHT 
(PCF) 

ALLOWABLE 
BOND STRENGTH  

(α) 
TYPE A** (PSI) 

ALLOWABLE  
BOND STRENGTH  

(α) 
TYPES B OR D** (PSI) 

0 to 5 Overburden 120 -- -- 
Below 5 Dense Sand 125 5 8 
Below 

Bedrock 
Surface 

Gneiss 140 75 -- 
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WATER MAINS AND APPURTENANCES 
 
 
 
PART 1 GENERAL 
 
1.01    WORK INCLUDED 
 

A. Furnishing pipe for water main extensions. 
 

B. Furnishing miscellaneous appurtenances. 
 

C. Installation. 
 

D. Testing. 
 
1.02 REFERENCE STANDARDS 
 

A. ANSI A21.4/AWWA C104 - Cement Mortar Lining for Ductile Iron and Gray Iron Pipe and 
Fittings for Water. 

 
B. ANSI A21.10/AWWA C110 - Gray Iron and Ductile Iron Fittings, 3" through 48", for Water and 

Other Liquids. 
 

C. ANSI A21.53-88/AWWA C153 - Ductile iron compact fittings, 3" through 16", for water and other 
liquids. 

 
D. ANSI A21.11/AWWA C111 - Rubber Gasket Joints for Ductile Iron and Gray Iron Pressure Pipe 

and Fittings. 
 

E. ANSI A21.51/AWWA C151 - Ductile Iron Pipe. 
 

F. AWWA C600 - Installation of Cast Iron Water Mains. 
 

G. AWWA C601 - Disinfecting Water Main. 
 

H. AWWA C150 - Thickness Design for Ductile Iron Pipe 
 
1.03 SUBMITTALS 
 

A. Submit shop drawings and product data in accordance with Division 1.  
 
1.04 INSPECTION AND TESTING 
 

A. All pipe and fittings shall be inspected and tested at the foundry as required by the standard 
specifications to which the material is manufactured.  The Contractor shall furnish in duplicate to 
the Engineer sworn certificates of such tests. 

 
B. Pipes and fittings shall be subjected to a careful inspection and a hammer test just before being 

laid or installed. 
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PART 2 PRODUCTS 
 
2.01 GENERAL 
 

A. All products included in this section shall conform to the requirements of the standard 
specifications referenced herein. 

 
B. Pipe size shall be as shown on the Drawings. 

 
C. All pipe materials and methods of jointing shall be as shown on the Drawings. 

 
2.02 PIPE AND FITTINGS 
 

A. Ductile Iron Pipe: Pipe shall be designed in accordance with AWWA C150 and shall conform to 
ANSI A21.51/AWWA C151, Class 52 and shall have push-on joints.  Pipe shall be double 
cement-lined with seal coat inside and out, conforming to ANSI A21.4/AWWA C104.  Push-on 
joints and rubber gaskets shall be in accordance with ANSI A21.11/AWWA C111.  Pipe shall be 
U.S. manufactured. 

 
B. Pipe Fittings:  

 
1. Fittings shall be compact ductile iron, 350 psi pressure rating, conforming to ANSI A21.53-

88/AWWA C153 with mechanical joints.  Joints and gaskets shall conform to ANSI 
21.11/AWWA C111.  Joints shall be furnished with ductile iron follower glands.  Fittings 
shall be cement-lined and seal-coated inside and out or epoxy coated in accordance with 
ANSI A21.4/AWWA C104.  Tees for hydrant branches and for stubs for future use shall 
have mechanical joints on the run with a plain end having an integral rotating gland on the 
branch. The gland will anchor mechanical joint pipe or valve ends to the plain end of the 
tee.  Fittings shall be U.S. manufactured. 
 

C. All ductile and cast iron pipe and fittings shall be clean, sound and without defects.  The castings 
shall be smooth and free from pinholes, excess iron, etc.  The coatings shall be continuous, 
smooth and neither brittle nor sticky. 

 
D. The pipe manufacturer shall supply the Engineer with certificates of compliance with these 

specifications and certification that each piece of ductile iron pipe has been tested at the foundry 
with the Ball Impression Test, Ring Bending or other approved test for ductility. 

 
E. Joint restraining devices on all bends, tees, plugs and hydrants shall be Mega-Lug Series 1100 

by EBAA Iron or approved equal.  Restraining glands using set screws will not be accepted. 
 
2.03 VALVES 
 

A. Resilient Seated Gate Valves 
 

1. Buried gate valves shall be non-rising stem, iron-body, bronze-mounted, resilient seated 
with mechanical joint ends.  Gate valves shall conform to AWWA C500.  Gate valves shall 
be designed for a working pressure of 200 psi for sizes up to 12-inches in diameter.  
Valves shall be Waterous Series 500, American Flow Control Model AFC-2500, M & H, 
U.S. Pipe Metroseal or approved equal. 

 
2. Operating nuts shall be 2-inches square and shall open as specified.  Stuffing box follower 

bolts shall be of plated steel and nuts shall be of bronze.  O-ring stuffing boxes shall be 
used. 

 
3. The design and machining of valves shall be such as to permit replacing O-rings on the 

valve without undue leakage while wide open and in service. 
 
4. Valves shall be manufactured to meet or exceed the requirements to AWWA C-509 of 
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latest revision.  Valves shall have an unobstructed water way when fully opened equal in 
diameter to at least the nominal valve size.  Valves shall have mechanical joint end. 

 
5. All internal surfaces shall be coated with epoxy to a minimum thickness of 4 mils.  Said 

coating shall be non-toxic, impart no taste to water and shall conform to AWWA C-550 of 
latest revision. 

 
6. Valves shall be provided with two O-ring stem seals.  Both O-rings shall be located above 

the thrust collar.  The sealing mechanism shall provide a dual seal with zero leakage at the 
water working pressure when installed with the line flow in either direction, and shall 
consist of a cast iron gate having a vulcanized synthetic rubber coating with no rubber 
metal seams or edges in the water way when in the fully closed position. 

 
7. All valves shall be seat tested at the rated working pressure in accordance with Section 6 

of AWWA C-509.  Valve shall be rated at 200 psi working pressure and 400 psi test 
pressure. 

 
8. Valves shall open left. 

 
B. Valve Boxes 

 
1. Valve boxes shall be furnished for all valves and shall be made in North America.  Shop 

drawings will be required for approval before delivery.  
 

2. Valve boxes shall be standard cast-iron, asphalt coated, adjustable, sliding type, together 
with cast-iron covers with the word "water" plainly cast in relief on the top surface. 

 
3. The bottom section shall have a minimum I.D. of 5-1/4-inches.  The top section shall have 

a minimum diameter of 6-1/8-inches.  There shall be a minimum 6-inch overlap between 
sections. 

 
4. The bottom section shall be 48-inch in length for all butterfly valves and 36 inches in length 

for all gate valves.  The top section shall be at least 26 inches in length and have a plain 
bottom.  No three-piece combinations shall be acceptable. 

 
5. Valve boxes shall be completely and thoroughly coated with bitumastic paint. 

 
2.05 HYDRANTS 
 

A. Hydrants shall conform to the requirements of AWWA C-502, and be designed for 150 psi 
working pressure tested to 300 psi hydrostatic.  Hydrants shall have 6-inch mechanical joint 
shoe, 5-1/4-inch valve opening, 5'-6" bury, open left with two 2-1/2-inch hose nozzles and one 
4-1/2-inch pumper connection, National Standard Threads, operating nut and nozzle cap with 
non-kink safety chains. 

 
B. Hydrants shall be the compression type, closing with the pressure.  They shall be traffic model 

with safety flange and stem couplings.  All hydrants shall be Mueller Centurion, Darling B-62-B, 
or approved equal. 

 
C. Hydrants shall be able to be rotated 360 degrees.  They shall have a positive closing, self-

cleaning drain valve and drainage area shall be completely bronze or brass lined. 
 
D. Hydrants shall be painted with one coat of rust inhibitive primer and one coat of red with white 

caps to match District=s standard colors.  The paint shall be an epoxy paint approved by the 
District. 
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2.06 MISCELLANEOUS 
 

A. Polyethylene Tubing 
 

Tubing for buried water services and chlorine injection points shall be polyethylene American 
made designed for 200 psi minimum service.  Tubing shall conform to AWWA C-901 latest 
revisions.  The tubing shall be copper O.D. size and be suitable for use with standard industry 
brass compression fittings without special adapters.  Insert stiffeners shall provided for use with 
all compression joint connections.  Tubing shall be Drisco Pipe, Hydro-Flo or approved equal. 

 
B. Corporation Stops 

 
Corporation stops shall be of brass, Series 110 manufactured by Mueller, or approved equal.  
The inlet shall have Mueller threads and the outlet shall have compression connection. 

 
C. Curb Stops and Boxes 

 
1. Curb stops shall be of brass composition with drain, and shall be Mueller, Mark II Oriseal or 

approved equal.  The inlet shall have Mueller threads and the outlet shall have 
compression connections. 

 
2. Each curb stop shall be provided with a cast iron box.  The valve box shall be a two-hole 

cover Erie Box with rod. 
 
3. The cast iron box shall be the extension type with arch pattern.  Inside diameter of upper 

section shall be at least 2-1/2" for 3/4" and 1" curb stops and shall be at least 3" for 1-1/2" 
and 2" curb stops.  The bottom section 100E shall be slide type 54" long. 

 
D. Couplings 

 
1. Couplings to be used in connecting two plain ends of cast, ductile iron, or asbestos cement 

pipe shall be the stab type with compression ends.  Center sleeves shall be carbon steel 
tubing conforming to ANSI/AWWA C200.  Gaskets shall be multi-range two layered EPDM 
gaskets, NSF-61 approved.  One or two type 304 stainless steel bolts and nuts conforming 
to AWWA C219-01 shall be provided with each coupling, depending on the size.  The 
interior and exterior surfaces shall be coated with an NSF-61 approved fusion bonded 
epoxy coating.  The coupling shall provide a minimum deflection of 8 degrees, and up to a 
working pressure of 260 psi with zero leakage.  Couplings shall be Hymax models 
2000/2100 as manufactured by Total Piping Solutions. 

 
E. Detectable Tracer Tape 

 
1. Tracer tape shall be a minimum of 3 inches wide.  The upper face of the tape shall be of a 

highly visible color easily detectable when exposed by digging.  The upper face shall carry 
the warning of the buried water main below.  The tape shall have a metallic backing in 
order that it may be traced by metal or pipe locators.  It shall be used over all non-metallic 
pipe. 

 
PART 3 EXECUTION 
 
3.01 GENERAL 
 

A. Pipe and accessories shall be handled and stored in such a manner as to insure that pipe is 
installed in sound, undamaged condition.  Particular care shall be taken not to injure the pipe 
coating or lining. 
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B. Ductile iron pipe and fittings and the cement linings are comparatively brittle.  Every care shall be 
taken in handling and laying pipe and fittings to avoid damaging the pipe or lining, scratching or 
marring machined surfaces, and abrasion of the pipe coating or lining. 

 
C. Any pipe showing a distinct crack with no evidence of incipient fracture beyond the limits of the 

visible crack, if approved, may have the cracked portion cut off by, and at the expense of, the 
Contractor before the pipe is laid so that the pipe used is perfectly sound.  The cut shall be made 
in the sound barrel at a point at least 12 inches from the visible limits of the crack. 

 
D. If authorized, cutting of the pipe shall be done so that the cut is square and clean, without 

causing damage to the pipe lining.  Unless otherwise authorized by the Engineer, all pipe cutting 
shall be done by means of an approved type of power cutter.  The use of hammer and chisel, or 
any other method which results in rough edges, chips and damaged pipe, is prohibited.  All cut 
edges shall be field beveled by use of a power grinder, as required, prior to installation. 

 
E. Each pipe section shall be placed into position in the trench in such manner and by such means 

required to cause no damage to the pipe, person or to property. 
 

F. The Contractor shall furnish slings, straps and/or approved devices to provide satisfactory 
support of the pipe when it is lifted.  Transportation from delivery areas to the trench shall be 
restricted to operations which can cause no damage to the pipe units. 

 
G. Pipe shall not be dropped from trucks onto the ground or into the trench.  

 
H. The Contractor shall have on the job site, with each laying crew, all the proper tools to handle 

and cut the pipe. 
 

I. Damaged pipe coating and/or lining shall be restored before installation only as approved or 
directed by the Engineer. 

 
3.02 CONTROL OF ALIGNMENT AND GRADE 
 

A. The Engineer has shown easement and property and other control lines necessary for locating 
the work as well as elevations and benchmarks used in the design of the work on the Drawings. 

 
B. The contractor shall use this information to set line and use a surveyor's level or transit to set 

grade as required. 
 

C. The use of string levels, hand levels, carpenter's levels or other curved devices for transferring 
grade or setting pipe are not permitted. 

 
D. During construction, the Contractor shall provide the Engineer, at his request, all reasonable and 

necessary materials, opportunities, and assistance for setting stakes and making 
measurements, including the furnishing of one or two rodmen or chain men as needed at 
intermittent times.  He shall not proceed until he has made timely request of the Engineer for, 
and has received from him, such controls and instructions as may be necessary for the work to 
progress.  The work shall then be done in strict conformity with such controls and instructions. 

 
The Contractor shall carefully preserve benchmarks, reference points and stakes, and in case of 
willful or careless destruction by his own men, he will be charged with the resulting expense and 
shall be responsible for any mistakes or delay that may be caused by their unnecessary loss or 
disturbance. 

 
3.03 PREPARATION OF BED 
 

A. As soon as excavation has been completed to required depth, place and compact bedding 
material to the elevation necessary to bring the pipe to grade as specified in Section 02220. 

 
B. The compacted bed shall be rounded so that at least the bottom quadrant of the pipe shall rest 
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firmly for the full length of the barrel.  Suitable holes for bells or couplings shall be dug around 
the pipe joints to provide ample space for making tight joints.  

 
C. The trench bottom shall be straight, free of bumps or hollows and at the proper depth.  Any 

irregularities in the trench bottom shall be leveled off or filled in with a selected gravel or sand 
thoroughly tamped. 

 
D. If determined by the Engineer, the trench bottom shall be prepared by digging at least 6-inch 

deeper than pipe grade and backfilling to proper grade with a selected gravel or sand backfill 
properly tamped. 

 
E. All unsuitable material shall be removed from the bottom of the trench excavation as directed by 

the Engineer to the depths ordered.  The trench shall be backfilled with an approved gravel 
backfill material, placed in 6-inch layers, to within 6-inches of proper pipe grade.  Each gravel lift 
shall be thoroughly tamped.  A 6-inch layer of selected gravel or sand shall be placed and 
tamped for proper pipe support. 

 
3.04 LAYING PIPE 
 

A. Laying of pipe and fittings shall be in accordance with the requirements of AWWA Standard 
Specifications for Installation of Cast-Iron Water Mains, C600, except as otherwise provided 
herein. 

 
B. Each pipe length shall be inspected for cracks, defects in coating or lining, and any other 

evidences of unsuitability. Contractor shall excavate a minimum amount of trench and shall 
backfill trench to within 2 lengths of pipe laying.  All trenches shall be backfilled at night. 

 
C. Pipe shall be laid in the dry and at no time shall water in the trench be permitted to flow into the 

pipe. 
 

D. The pipe shall then be laid on the trench bedding, and the pipe pushed home.  Jointing shall be 
in accordance with the manufacturer's instructions and appropriate ASTM Standards, and the 
Contractor shall have on hand for each pipe laying crew, the necessary tools, gauges, pipe 
cutters, etc. necessary to install the pipe in a workmanlike manner.  Pipe laying shall proceed 
upgrade with spigot ends pointing in the direction of flow. 

 
E. Blocking under the pipe will not be permitted except where a concrete cradle is proposed, in 

which case precast concrete blocks shall be used. 
 

F. If inspection of the pipe indicates that the pipe has been properly installed as determined by the 
Engineer, the Contractor may then refill or backfill the remainder of the trench in accordance with 
the specifications. 

 
G. At any time that work is not in progress, the end of the pipe shall have a temporary plug to 

prevent the entry of animals, earth, water, etc. 
 

H. Acceptable alignment shall be preserved in laying.  The deflection at joints shall not exceed 3 
degrees, or 12 inches for an 18-foot length of pipe.  Fittings, in addition to those shown on the 
Drawings, shall be provided, if required, in crossing utilities which maybe encountered upon 
opening the trench.  Solid sleeves shall be used only where approved by the Engineer.  

 
I. Concrete thrust blocks shall be installed at all fittings and other locations as directed by the 

Engineer.  Minimum bearing area shall be as shown on the Drawings.  Joints must be protected 
by felt roofing paper prior to placing concrete.  Concrete shall be placed against undisturbed 
material, and shall not cover joints, bolts or nuts, or interfere with the removal of any joint.  
Wooden side forms shall be provided for thrust blocks. 

 
J. Push-on joints shall be made in strict accordance with the manufacturer's instructions.  Pipe 

shall be laid with bell ends on the upstream side.  A rubber gasket shall be inserted in the groove 
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of the bell end of the pipe and joint surfaces cleaned and lubricated.  The plain end of the pipe to 
be entered shall then be inserted in alignment with the bell of the pipe to which it is to be jointed 
and pushed home with a jack or by other means.  After jointing the pipe, a metal feeler shall be 
used to make certain that the rubber gasket is located correctly.   

 
K. Mechanical joints at valves, fittings and where designated shall be in accordance with the "Notes 

on Method of Installation" under ANSI Specification A21.11 and the instruction of the 
manufacturer.  To assemble the joints in the field, the Contractor shall thoroughly clean the joint 
surfaces and rubber gasket with soapy water before tightening the bolts.  Bolts shall be tight to 
the specified torques. Under no conditions shall extension wrenches or pipe over handle or 
ordinary ratchet wrench be used to secure greater leverage.   

 
3.05 INSTALLATION OF VALVES AND FITTINGS 
 

A. Valves and boxes shall be set with the stem vertical and box vertically centered over operating 
nut.  Valves shall be set on a firm foundation and supported by tamping selected excavated 
material under and at the sides of the valve.  The gate box shall be supported during backfilling 
and maintained in vertical alignment with the top flush with finish grade.   

 
B. Valves shall be anchored to all tees or fittings with 3/4" threaded rods, wherever possible or as 

directed by the Engineer. 
 

C. Install couplings and fittings in accordance with manufacturer's instructions. 
 
3.06 INSTALLATION OF HYDRANTS 
 

A. Hydrants shall be set at the location shown and bedded on a firm foundation.  A drainage pit 3 
feet in diameter and 2 feet deep below and to the rear of the hydrant shall be filled with crushed 
stone and satisfactorily compacted.  During backfilling, additional peastone shall be brought up 
around and 6 inches over the drain port.  Where directed by the Engineer, the Contractor shall 
install plugs in the hydrant drain ports.  No hydrant shall be backfilled until Contractor is directed 
to do so by the Engineer.  Each hydrant shall be set in true vertical alignment and properly 
braced.  Concrete thrust blocks shall be placed between the back of the hydrant inlet and 
undisturbed soil at the end of the trench.  All hydrants shall be rodded to the gate valves using 
3/4-inch threaded rod and duclugs.  Minimum bearing area shall be as shown on the Drawings.  
Roofing felt shall be placed around hydrant elbow before placing concrete.  Care shall be taken 
to insure that concrete does not plug the drain ports. 

 
3.07 INSTALLATION OF CORPORATION AND SERVICES 
 

A. The tapping machine shall be rigidly fastened to the pipe half way between the horizontal and 
vertical position.   The length of travel of the tap should be so established that when the stop is 
inserted and tightened with a 14 inch wrench, not more than one to three threads will be 
exposed on the outside.  When a wet tapping machine is used, the corporation stop shall be 
inserted with the machine while it is still in place.  Stops shall be tightened only sufficiently to 
give water tightness, and care must be constantly exercised not to overtighten them.  Service 
saddles must be installed for all taps into PVC pipe. 

 
B. Care shall be exercised in the placing and laying of tubing to be sure that the pipe does not have 

kinks or sharp stones or ledge which would cause damage to the pipe.  Place at least 6 inches 
of sand as shown on the Drawings, adjacent to, above and below the tubing.  No stone shall be 
dropped on the tubing until the depth of backfill above the tubing is in excess of one foot. 

 
C. Make connections of new services with existing services unless otherwise directed by the 

Engineer.  Use bushings and/or couplings as required to connect new tubing with existing 
services. 

 
3.08 INSTALLATION OF MANUAL AIR RELEASE/CHLORINATION INJECTION POINTS 
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A. Install each gate box vertically, centered over the operating key, with the elevation of the top 
adjusted to conform to the finished surface at the completion of the Contract.  Adequately 
support the box during backfilling to maintain vertical alignment. 

 
B. Installation of 1-inch air vents and chlorination taps shall be in accordance with paragraph 3.07 

Installation of Services.  Service Saddles must be used. 
 

C. The exact location of the manual air releases will be determined in the field. 
 
3.09 TESTING 
 

A. The Contractor shall furnish all labor, pumps, taps, chemicals, and other necessary equipment to 
conduct hydrostatic pressure tests and measured leakage test; and to disinfect thoroughly the 
mains laid under this contract in accordance with Section 4 AWWA C600-82 - Installation of 
Ductile Iron Water Main. 

 
B. The tests and disinfection shall be conducted at a time specified by and under the supervision 

and direction of the Engineer who shall judge the success or failure of the work to meet the 
required standards. 

 
C. In the event that the work fails to meet the required standards as stated herein, the Contractor 

shall perform such excavation, repair, relaying of pipe, rechlorinating, and all other work 
necessary to correct the work; and shall repeat the tests or chlorination as often as may be 
necessary and until such time as the required standards are met. 

 
3.10 PRESSURE TESTS 
 

A. Before applying the specified test pressure, all air shall be expelled from the pipe.  If suitable 
means of expelling air are not available at high places, the Contractor shall make all the 
necessary taps as shown on plans or as the Engineer may direct.  After the tests have been 
completed, the corporation stops shall be left in place or removed and plugs inserted, as directed 
by the Engineer or Owner. 

 
B. The newly laid pipe shall be tested in valved or plugged sections as determined by the Engineer 

in the field.  Water shall be slowly introduced into the section being tested by means of an 
approved power-driven high pressure test pump. 

 
C. The new laid pipeline shall be tested to a pressure equal to 150% of the maximum static 

pressure for the section being tested, measured at the lowest point of the section being tested 
corrected to the elevation of the test gauge.  If the static pressure of any newly laid section of 
pipeline being tested is less than 100 psig measured at the lowest point of the pipeline section, 
then the minimum test pressure shall be 150 psig. 

 
D. The pressure shall be raised to the test pressure required for each section being tested as 

determined by the Engineer.  When the test pressure is reached, the time shall be recorded and 
the test shall begin.  The duration of each pressure test shall be a minimum of two hours.  During 
the test, pressure shall be maintained in the section of pipeline being tested by means of a 
recirculating by-pass type test pump.  Water shall be added in measured amounts from a 
container of known volume if required to maintain pressure.  The addition of excessive amounts 
of water shall constitute immediate test failure.  The Engineer will approve all gauges and test 
equipment. 

 
E. During the test, the line will be examined by the Engineer for visible leaks and breaks.  Any 

defects in the works shall be repaired, and any defective materials shall be removed and 
replaced by the Contractor as and where directed by the Engineer. 

 
3.11 LEAKAGE TEST 
 

A. Method of Testing.  The leakage test shall be conducted concurrently with the pressure test.  
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Leakage shall be defined as the quantity of water that must be supplied into the newly laid pipe, 
or any valved section thereof, to maintain pressure within 5 psi of the specified test pressure 
after the air in the pipeline has been expelled and the pipe has been filled with water.  Leakage 
shall not be measured by a drop in pressure in a test section over a period of time. 

 
B. No pipe installation will be accepted if the leakage is greater than that determined by the 

following formula: 
 

L = SD/ P 
    133,200 

 
in which L is the allowable leakage, in gallons per hour; S is the length of pipe tested, in feet; D 
is the nominal diameter of the pipe, in inches; and P is the average test pressure during the 
leakage test, in pounds per square inch gauge. 

 
C. Allowable leakage at various pressures is shown in the following table. 

 
 
 Allowable Leakage per 1000 ft (305 m) of Pipeline*--gph** 

 
  

 
 Nominal Pipe Diameter-in. 

 
Avg. Test 
Pressure 
psi (Bar) 

 
 
3 

 
 
 4 

 
 
 6 

 
 
 8 

 
10 

 
12 

 
14 

 
16 
 

 
18 

 
20 

 
 
24 

 
 
30 

 
36 

 
450 (31) 

 
0.48 

 
0.64 

 
0.95 

 
1.27 1.59 1.91 2.23 2.55 2.87 3.18 

 
3.82 

 
4.78 5.73 

 
400 (28) 

 
0.45 

 
0.60 

 
0.90 

 
1.20 1.50 1.80 2.10 2.40 2.70 3.00 

 
3.60 

 
4.50 5.41 

 
350 (24) 

 
0.42 

 
0.56 

 
0.84 

 
1.12 1.40 1.69 1.97 2.25 2.53 2.81 

 
3.37 

 
4.21 5.06 

 
300 (21) 

 
0.39 

 
0.52 

 
0.78 

 
1.04 1.30 1.56 1.82 2.08 2.34 2.60 

 
3.12 

 
3.90 4.68 

 
275 (19) 

 
0.37 

 
0.50 

 
0.75 

 
1.00 1.24 1.49 1.74 1.99 2.24 2.49 

 
2.99 

 
3.73 4.48 

 
250 (17) 

 
0.36 

 
0.47 

 
0.71 

 
0.95 1.19 1.42 1.66 1.90 2.14 2.37 

 
2.85 

 
3.56 4.27 

 
225 (16) 

 
0.34 

 
0.45 

 
0.68 

 
0.90 1.13 1.35 1.58 1.80 2.03 2.25 

 
2.70 

 
3.38 4.05 

 
200 (14) 

 
0.32 

 
0.43 

 
0.64 

 
0.85 1.06 1.28 1.48 1.70 1.91 2.12 

 
2.55 

 
3.19 3.82 

 
175 (12) 

 
0.30 

 
0.40 

 
0.59 

 
0.80 0.99 1.19 1.39 1.59 1.79 1.98 

 
2.38 

 
2.98 3.58 

 
150 (10) 

 
0.28 

 
0.37 

 
0.55 

 
0.74 0.92 1.10 1.29 1.47 1.66 1.84 

 
2.21 

 
2.76 3.31 

 
125 ( 9) 

 
0.25 

 
0.34 

 
0.50 

 
0.67 0.84 1.01 1.18 1.34 1.51 1.68 

 
2.01 

 
2.52 3.02 

 
100 ( 7) 

 
0.23 

 
0.30 

 
0.45 

 
0.60 0.75 0.90 1.05 1.20 1.35 1.50 

 
1.80 

 
2.25 2.70 

   *If the pipeline under test contains sections of various diameters, the allowable leakage will be the sum of the computed leakage  
for each size. 

 
**To obtain leakage in liters/hour, multiply the values in the table by 3.785. 

 
 
D.  When testing against closed metal-seated valves, an additional leakage per closed valve of 0.0078 

gal/h/in. of nominal valve size shall be allowed. 
 
E.  When hydrants are in the test section, the test shall be made against the closed hydrant. 

 
F.  Acceptance shall be determined on the basis of allowable leakage.  If any test of pipe laid discloses 

leakage greater than that specified, the Contractor shall, at his own expense, locate and make repairs 
as necessary until the leakage is within the specified allowance. 

 
G. All visible leaks are to be repaired regardless of the amount of leakage.  At the end of the test period if 
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the amount of water added to the main from the calibrated vessel is less than the allowable leakage, 
and if the line shows no visible leaks or other failures, that portion of the main tested will be approved 
by the Engineer. 

 
3.12 TESTING OF VALVES AND HYDRANTS 
 
A.  All valves and hydrants shall be pressure tested during the main pipeline test.  Hydrant gate 

valves shall remain open during the main pressure test.  After the pipeline has been pressure 
tested and accepted the hydrant gate valve shall be closed and the hydrant valve cracked open to 
release some pressure on the hydrant side of the gate valve.  An acceptable test for each hydrant 
gate valve shall be no loss of pressure in the main line test pressure as each valve is closed. 

 
B.  All main line butterfly or gate valves and control valves on any intersecting side streets shall also 

be tested by the same procedures outlined above as far as practical.  The Engineer shall decide if 
it is impractical to test any one particular valve location.  No pressure test shall be considered 
acceptable until all possible control valves have been tested to insure proper closing and water 
tightness. 

 
C.  The Contractor shall make any taps and furnish all necessary caps, plugs, etc., as required in 

conjunction with testing.  He shall also furnish a test pump, gauges and any other equipment 
required in conjunction with carrying on the hydrostatic tests.  He shall at all times protect the new 
water mains and the existing water mains against the entrance of polluting material. 

 
3.13 DISINFECTION 
 

A. After satisfactory pressure and leakage tests have been made, before placing the newly-laid 
mains in service, and when directed by the Engineer, the Contractor shall disinfect by 
chlorination. 

 
B. Prior to chlorination, the mains shall be flushed to remove dirt and other foreign substances. 

 
C. The mains shall be disinfected by the Contractor under the presence of the Engineer.  

Disinfection shall be in accordance with AWWA Standard C651. 
 

D. Following acceptance of the disinfection process, the chlorinated water shall be flushed from the 
newly-laid main until such time as the replacement water throughout its entire length shall be 
equal in quality to that elsewhere in the system.  All chlorinated water shall be dechlorinated 
while it is being flushed from the main.  The Contractor shall monitor the chlorine residual to 
insure effective dechlorination. 

 
E. Representative water samples shall be collected of the potable water in the new pipeline by the 

Contractor under the observation of the Engineer.  These samples shall be taken to a 
Massachusetts DEP certified laboratory for a bacteria analysis.  The pipeline will be considered 
acceptable when two consecutive negative Coliform samples have been obtained.  The cost 
associated with the collection and analysis of the samples shall be paid for by the Contractor. 

 
F. Special disinfection procedures, such as soaking or swabbing, approved by the Engineer, shall 

be used in connections to existing mains and where the method outlined above is not 
practicable. 

 
3.14 CONNECTION TO EXISTING SYSTEM 
 

A. The Contractor shall furnish all necessary labor, tools, joint materials, equipment, etc. to 
connect new water pipes to existing water pipes with the required proper fittings.  Flexible 
transition couplings used to connect new water pipes to existing water pipes shall be as 
specified. 

 
B. All connections shall be made at such time and in such a manner as to cause as little 

interruption in water service as possible. 
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C. Coordination of all such work shall be made with the Engineer and owner who shall be present 

when the work is done and shall operate all valves.  The Contractor shall notify the Engineer 24 
hours in advance of when he plans to connect into the existing water mains. 
 

D. All materials, equipment and labor necessary for the connection of the new water mains to the 
existing water mains shall be accomplished as shown on the plans or as directed by the 
Engineer and shall be considered subsidiary to the pipe laying items. 

 
3.15 SEWER SERVICES, DRAIN LINES AND GAS MAINS 
 

A. The Contractor shall exercise caution to properly protect the existing sewer services and drain 
pipes from construction damage.   It shall be the Contractor's responsibility to demonstrate that 
all existing active sewer services and drains are functioning properly after the installation of the 
proposed water main to the satisfaction of the Engineer.   

 
B. Damage to existing drains and sewer services shall be repaired and/or replaced with materials 

of the same size as the existing service.  Existing slopes and inverts shall be maintained.  Pipe 
joints shall be made using suitable flexible couplings, approved by the Engineer.  Fernco 
couplings are an acceptable coupling for sewer service repair.  The Contractor shall use same. 
Concrete mortar joints will not be accepted. 

 
C. If damage occurs to existing house or business sewer services or storm drains and acceptable 

repairs are accomplished as outlined above, the contractor shall be required to adequately 
demonstrate to the Engineer that the repaired service is functioning normally before any backfill 
material shall be allowed to be placed. 

 
D. The Contractor shall take extra precautions to properly protect the existing gas mains when 

installing new water mains.  He shall become thoroughly familiar with the latest change to 220 
C.M.R. Section 113.00, Operation, Maintenance, Replacement and Abandonment of Cast Iron 
Pipelines used for gas distribution with particular attention to subsections 113.06 and 113.07.  
The Contractor shall be required to properly support, backfill and compact all existing gas main 
crossings in accordance with paragraph 113.06.  Proper backfilling and compaction shall be 
accomplished up to the top of all exposed gas main immediately after each piece of new water 
pipe is installed to the satisfaction of the Engineer.  

 
 
 

END OF SECTION 
 
 



Water upptp a strict of Zictou.

693 MASSACHUSETTS AVENU E
P.O. BOX 953

ACTON, MASSACHUSETTS 01720-095 3

	

TELEPHONE (978) 263-9107

	

FAX (978) 264-014 8

Date:

Account :

I would like to apply for

	

water service at the following address :	

For the following purpose

	

only :	 Will this service be 200 feet from the main? 	

I agree to pay the following amount in accordance with the "Rules, Regulations and Rates" set forth by the Water Suppl y
District of Acton, or that may hereafter be made.

Pine Size Demand Charge Fire Sprinkler Demand Charges

1 inch $5,040 .00 Buildings up to 20,000 square feet $1,000 .00
1 '/ inch $15,624 .00 Buildings between 20,001 & 40,000 sq ft $2,000 .00
2 inch $31,248 .00 Buildings between 40,001 & 60,000 sq ft $3,000 .00
3 inch $85,680 .00 Buildings between 60,001 & 80,000 sq ft $4,000 .00
4 inch $191,520 .00 Buildings over 80,001 sq ft :
6 inch $569,520 .00 1000 per each 20,000 sq ft $5,000 .00

Multi dwelling - # of Units	 x $2400.00 per unit = $	

Hydrant Flow Test- $700.00 (two checks for $350 .00 each is required) . The results of the flow test should be forwarde d
to our office within 90 days, $350 .000 will be returned at that time .

Location of Flow Test:	

Please fill ininformation below for newservice orfor flow test :

Owner or Contractor :

Address :

Contact Person :

	

Telephone #:	

Billing Address :

Has road opening permit been obtained? 	 Plans submitted with house number?

Fire protection sprinkler required?	 Will this property have an irrigation system?

Signature of applicant :	

APPLICATION IS VOID IF METER IS NOT INSTALLED WITHIN 18 MONTHS OF APPLICATION DAT E

Please note : A final water meter reading must be done prior to closing on this property



G67CN01 E-i 100% Design
2012 South Acton Station

APPENDIX E

ACTON WATER DISTRICT
SPECIFICATIONS

AND
APPLICATION FOR SERVICE



G67CN01 F-i  
2012      

 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 
 

MBTA RAILROAD OPERATIONS 
BOOK OF STANDARD PLANS – TRACK AND ROADWAY 

 
MBTA RAILROAD OPERATIONS 

COMMUTER RAIL DESIGN STANDARDS MANUAL 
 



 

 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 
 

MBTA RAILROAD OPERATIONS  
BOOK OF STANDARD PLANS – TRACK AND ROADWAY 

 
MBTA RAILROAD OPERATIONS  

COMMUTER RAIL DESIGN STANDARDS MANUAL 
 

G67CN02 F-i  
2012      
 

























































































































































































































































































































































































































































































































































































































































































































































G67CN01 G-i
2012

APPENDIX G

MBTA - ENSURING ACCESSIBILITY DURING MASS DIVERSIONS
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